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enginecrs 
prepared to assist you with desig! 
formulate the correct Sirvene 
your specihc requirements 
final production, Quantity productio1 


{ ' 


SIRVENE DIVISION controlled, assuring you of constant 


uniformity. Write us for your cop 


*“Sirvene’’ brochure 


Cc H I ow. \ G @) CHICAGO RAWHIDE MANUFACTURING COMPANY 


1237 Elston Avenue «+ Chicago 22, Illinois 


RAWHIDE 


f . 


In Canada: Manufactured and Distributed by 
Other C/R Products Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario 
C/R Shaft and End Face Seals « Sirvis-Conpor mechanical Export Sales: Geon International Corp. Great Neck, New York 
leather cups, packings, boots « C/R Non-metallic Gears 








An Advanced Conception of Valving by Ross! 


® Direct solenoid operated, balanced spool ® Working surfaces almost as hard as a diamond. 


4-Way—for air or oil service. ‘ 
® Small and compact—74%" by 3/2” by 37%". 


® Engineered and built to tolerances of .0001”. V4" diameter flow capacity. 


® Conforms to JIC standards. 
® Available with %4" or ¥e" pipe tap for inline, 


* Complete valve cycle within 0.033 sec. manifold or base mounted; single solenoid 
~ Made of aluminum—single solenoid, base spring return, double solenoid momentary; 
mounted weighs only 3'2 Ibs. double solenoid three position. 


Write, wire or phone for complete information 


CSS OPERATING VALVE COMPANY 


114 E. GOLDEN GATE AVENUE + DETROIT 3 + MICHIGAN 


~~ 
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HEAVY 
EXTRUDED SHAPE 


= 


iN 


FOR THE STRONG 
ELECTRIC CORP. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 


The unusual thing about this copper extruded 
shape is that it saves money in first cost as well as 
in machining time. The double economy amounts 
to over 25¢ per pound. The large illustration 
shows the shape as supplied in the form of a slug 
or pre-formed disc, 134" x 5”. This begins as a 
long extrusion, from which Revere cuts the discs, 
and pickles them before shipping. 

The customer is The Strong Electric Corp., 
Toledo 2, Ohio, which originally tried plate and 
bar, but found costs were too high. Revere 
Product Engineers, Methods and Production 
Departments collaborated with the company on 
the problem, and were able to develop the un- 
usually heavy and economical shape. Strong 
reports a number of savings. One is that the shape 
is machined quickly and perfectly, with almost 
no rejects. This is due to the denseness and 
uniformity of the metal, a result of the high 
pressures exerted during extrusion. (Finishing 
operations include drilling bolt holes and cutting 
cooling fins.) As a secondary result of improved 
machining, the customer does not have to keep 
large inventories of metal to take care of spoilage, 
nor handle large quantities of scrap. Further, 
Revere supplies the discs in the correct thickness, 
eliminating a cutting-off operation for Strong. 
Incidentally, we are glad to supply shapes cut to 
dimensions, or in long lengths, as desired. 

The completed part is an obturator-probe, 
which fulfills a control and heat dissipation 
function in a powerful searchlight. Copper was 
chosen for its ability to conduct heat and resist 
corrosion. Revere will be glad to collaborate 
with you in your search for economies through 
the use of extruded shapes in copper and copper- 
base alloys, and aluminum alloys. 


Copper Extruded Shape, 1%«" x 5”, 
as furnished. 


Shape in place in a carbon arc 


searchlight mechanism. 
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well logging 


Small é nough to lowe r inside 


” 


a 2"’-diameter oil well casing, 
logging unit developed by 
Perforating Guns Atlas 
Corp. has its radiation 

source shielded by 


Mallory 1000 Metal. 


technique uses 


Mallory 1000 for radiation shielding 


An EXCEPTIONALLY ACCURATE method for examin- 
ing oil wells for possible oil-rich strata has been 
developed recently by Perforating Guns Atlas Corpo- 
ration. Based on simultaneous logging of gamma and 
neutron radiation, this equipment eliminates major 
sources of error in radiation logging. It is applied not 
only to new wells, but also to location of new pro- 
ducing levels in old wells. 


To permit servicing of wells that already have small 
diameter casing or tubing installed, the logging unit 
is designed with an outside diameter of only 134”. 
At its lower tip, a precisely machined cylinder of 
Mallory 1000 metal holds the radioactive source. 


Use of this highly efficient shielding material provides, 


in the limited space available, effective suppression 


In Canada, made and sold by Johnson Matthey & Mallory, Led. 


110 Industry Street, Toronto 15, Ontario 


Serving Industry with These Products: 


Electromechanical—Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical—Capacitors * Rectifiers * Mercury Batteries 


Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 


of undesirable radiation in unwanted directions. 
Exceptionally uniform in density, and free from 
internal voids that would detract from absorptive 
qualities, Mallory 1000 assures predictable perform- 
ance essential to overall precision of measurement 
It is readily machined to the close tolerances re- 
quired. And its mechanical strength and weathering 
properties meet every requirement of this work. 


Mallory 1000, a unique product of Mallory powder 
metallurgy, is proved by test and extensive use to 
be up to 30% more effective than lead in shielding 
radiation up to MEV levels. Its extreme density and 
high mechanical strength also make it valuable for 
counterweights, gyroscope rotors and similar mass 
components. Write to Mallory today for complete 
technical data and absorption characteristics. 


Expect more...get more from 


MALLORY 


R. MALLORY & CO inc 





INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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THIS MONTH’S COVER 


The world’s largest shovel, 160 ft to top of 
boom and a 60 cu yd dipper, (built by Marion 
for Hanna Coal) can dig and stack 7000 tons 
of strip mine overburden in an hour. For 
some of the mechanical design problems 
faced, particularly the part played by high- 
strength heat treated alloy steel, see the story 
starting on page 148. Some of the drive and 
control accomplishments will be the subject 
of a later article 
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To Watch 


by a method developed at the Central Foundry Division 
of General Motors, means a shift to the mass production of cast 
crankshafts for automobile engines. This division of GM at 


CASTING CRANKSHAFTS .... 


Danville, Ill., is now mass producing all of Pontiac’s requirements 
by this method. Formerly, crankshafts have been drop forged 
from steel; now, GM is casting crankshafts from ArmaSteel, a 
new type of pearlitic malleable iron cast from their regular base 
metal, but modified by alloys based on a composition developed 
at GM’s Technical Center in Detroit. Minute alloy additions 
ire on the order of two parts in 10,000 of bismuth, and four 
parts in 100,000 of boron. Manufacturing economies made possible 
by the new casting method are in the form of reduced machining 
time. The rough weight of a forged V-8 crankshaft was 76 lb 
which was machined to 58 Ib, a difference of 18 pounds. With 
the new casting, the rough weight is 64 Ib, and is machined to 
54 Ib, a difference of 10 Ib, or a savings of 8 Ib of machining pet 
crankshaft. Other advantages are: wider latitude of design; good 
dimensional control, unlimited supply of non-critical material 


ind better machine ability 


\ PORTABLE METAL HARDNESS TESTER .. -. 


gives direct readings corresponding ockwell, A, B or (¢ 
scales, or Brinell Medium or Low scales r, sold by 
Newage International, Inc., 222 York Rd., Jenkintown, Pa., can 
get accurate readings on any size, shape, or type of material 
without cutting a sample from the work. The tester is placed on 
the metal, the handgrips are pressed down, and the dial is read 
lhe new unit eliminates the base-plate or pressure screw clamp 
attachment, and the need for conversion charts. Each instrument 
is individually calibrated to a tolerance of from zero to plus 1.5 
pts Rockwell, and 5 pts Brinell There is no limitation as to 
thick or thin sections. For continuous-run testing, a special 
bench adapter is available 


ALUMINUM JOINT CORROSION IS AVOIDED . . 


when welding is done without the use of flux, according to 
a report from Chemalloy Electronics Corp., Santee, Calif. Thi 
is true of castings, sheet, and foil, and no special cleaning ot 
removal of the oxide surface film i required. A soldering alloy 
composed of lead and zinc is used at temperatures of 800 F o1 
lower. A joining material of 85 per cent zinc, 1.4 per cent lead 
0.6 per cent tin, 8.0 per cent aluminum, and 5.0 per cent copper 
will develop 50,000 psi tensile strength in the joint. Silver added 
to the solder is said to improve the quality. All of these solder 
blends can be polished, plated and machined 


Continued on page 











Unitool*. .. a fast, easy, low-cost way 


to produce prototype bevel gears! 


Now you can produce small quantities 
of spl il bevel, Zerol® 


gears with a comparatively small capital 


bevel and hypoid 


outlay and without specially trained per- 
sonnel. 

You can reduce the time and expense 
it takes to change your angular drive from 
a drawing board idea to a working model, 
too, because the Unitool Method produc es 
good quality gears directly from the 
initial calculations 

Che Unitool Method is based on a fun- 
damentally different theoretical approach 
to bevel gear generation. Only six different 
cutters are required to cut gears up to 14” 


pitch diameter—spiral bevel and Zerol 
bevel pairs of any ratio; hypoid pairs 3:1 
ratio and higher. Because these cutters 
have a wide overlap in range, cutter diam- 
eter is not critical 

Calculations are short enough and easy 
enough for you to do in your own plant. 
Correct tooth thickness and position of 
contact are easily determined without re- 
quiring special operator training. 

The Unitool Method is designed espe- 
cially for the Gleason No. 106 and No. 116 
Hypoid Generators which feature in- 
creased universal cutter tilt. 


*Trademark 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 


We will be glad to send further informa- 
tion on the Unitool Method and the two 
Gleason Generators best suited for it at 
your request. 


tigh-speed machine 
1 hypoid gears ) 
irger counter 


tor, handles the 
diameicr, 





Developments to Watch 


INSPECTING GLASS-REINFORCED PLASTIC LAMINATES . 


by nondestructive techniques is being 


g investigated at Battelle Mem 
Institute, Columbus 1, Ohio. To date the most promising t« P] 


be ultrasonic inspection by through-transmissions and resonant frequency m¢ 


ind dielectric testing with a capacitance type probe. In the ultrasoni 


MIU ippcal 


transmission test, the specimen is passed between a 
ind another crystal receiving ultrasound. The recei 
trical signal proportional to the ultrasound impinging 
discontinuities are revealed by the decreased magnitude 
Panels up to 4 in. thick can be tested, but the meth 
inspection. In another method, an instrument t 
frequency to the specimen. When the specimen recei 
is characteristic of its thickness, it will resonate, produ 
measured in the electrical circuit. The 


insmiut 


c 


dielectric test u 
probe which is a modification of a patented thickne 


a pape 


ELECTRICALLY INSULATED METAL FOIL... . 


with a continuous coating of Teflon on 


the American Machine & Foundry Co., 261 Madiso 


l'radenamed Amfoil, it consists of many metals coat 


developmental work to date has been with aluminum 


2.0 mils. Coating thickness can be varied from 0.03 t 


tO \ 


to 10 per cent of any desired film thickness. Pris 


Ail 
sub-miniature capacitors, coil forms, transformers, shielding, and { 
(he combination of aluminum and Teflon produces a high temper 
dielectric material that is chemically inert and non-adhe 


ELIMINATING SPRING-BACK IN FORMING TITANIUM SHEET 


and strip is possible by getting the sheet and 
by special handling of the sheet, and by hot forming wu 
onditions. A temperature of 450 to 600 F, using cartri 
found to work well according to work done at the Bell 


Controlling the yield point within +5000 of the speci 


1 knowledge of the exact value is more helpful 


PRINTED ELECTRICAL CIRCUITS BY XEROGRAPHY .... 


formerly a process used only in office and graphi 


to offer savings in time and money for model shop wor 


ind short production runs. In the new application, th 


xerography is transferred from a selenium plate to a sheet 
po" 


to the face of a copper-clad laminate. Here the 
pattern impervious to chemical attack. In the f 
way the copper unprotected by the resist pattern, o1 
graphic powder or resist, is then removed by a sol 
drawing, a copper-clad laminate serving as nt 
be prepared for etching in 10 min. Except for the et 
s dry, and does not require photographic mater 
Rochester 3, N. Y. developed the new proce 


) ] 
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YOUR BIGGEST DOLLAR’S 
WORTH! 

Excellence of product, excellence 
of service, and the experience, in- 
genuity and dedication of the 
organization make Parker surface 
treatments for metals the biggest 
dollar’s worth in the field! 


@ The formulation is important in surface treatments for metals. 
Of equal importance, our customers tell us, are the extra services 
and qualities that are part of what you get with every barrel of a 
Parker surface treatment chemical. 

There’s over 40 years of experience in every Parker barrel .. . 
engineering service (without charge) to help fit the process into 
your plant . . . fast availability from plants located coast-to-coast 

. experienced technical help (Parker service men average over 12 


years on the job) . . . continuing research which has pioneered 


developments in the field . . . quality control, process lab and test 


facilities which work to help customers improve their products. 


For the finest metal surface treatments, plus all these advantages, 
call in the Parker man in your territory. 


*Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel — Reg. U.S. Pat. Off. 


Since 


PA FR. | < | ¥ RUST PROOF COMPANY 1914 — 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN leader in 


BONDERITE BONDERITE and BONDERLUBE 
corrosion resistant aids in cold forming 
paint base of metals 


the field 
PARCO COMPOUND PARCO LUBRITE TROPICAL 
rust resistant wear resistant for friction heavy duty maintenance 
surfaces paints since 1883 
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Developments to Watch 


ARC WELDING UNALLOYED TITANIUM ... . 


can be act omplished successfully if adequate prote fIVel Uh 


ts of performing the work in a chamber filled with argon o1 um gas, a 


According to work done by the U.S. Bureau of Mines at College Park, Md., better 


results are obtained with a trailing shield, and a consumable electrode is advised 


protecting the weld by a stream of the same inert gas issuing from the tor 


} 


for the heavy gage metal. ‘The arc must be held longer because of the higher m 
ing point of titanium. Due to the chemical activity of titanium at high temper 


; 


ture, particularly above 1450 F, this technique is essential to obtain good welds 


SMALLEST HERMETICALLY SEALED CAPACITOR ... . 


CALLED A NEW SUPER 


AND IN ADDITION .... 


Product Engineering 


measures only } in. in dia, and is } in. long. Made by Sprague Electric Co 
North Adams, Mass., it uses a new lid electrolyte” tantalum ancde constr 
tion, and has an electrical storage capacity of 12 microfarad ecupies zy the 
space of an aluminum electrolytic capacitor of the same electrical capacity now 
used in transistorized hearing aids and pocket radios. ‘The new capacitor uses a 
spongy positive plate made of powdered tantalum metal by pressing it in a dic 
and then heating it. It differs from previous tantalum capacitors in that the ele 
trolyte with which it is impregnated is a solid semi-conducting material instead 
of a liquid acid or paste of strong salts. Capacitance value changes only 5 per cent 
from room temperature to —132 F and up to 185 F. With other electrical prop 
erties unaffected in this temperature range, the capacitor has potential application 


in computers, radar equipment, navigation and guided missile 


REBAPE 20 ce 


Udimet 500 is now being produced in production quantities at the Metal 
Div. of Utica Drop Forge & Tool Corp., Utica, N. Y. Now being vacuum melted 
in 1000 Ib furnaces, Udimet 500 is reported to have an ultimate tensile strength of 
100,000 psi at 1600 F, and will withstand a constant stress of 28,000 psi for over 
100 hr. Basically, the new metal is a nickel-chromium-cobalt alloy with 3 per cent 
each of aluminum and titanium. About 60,000 Ib of this material is produced a 
month, and is rolled into bar-stock or strip. Applications are turbine buckets, bolt 
ind fasteners, and sheet material for high temperature applicatio1 


the car radio business grossed $364,-million in 1955; 5,6 00 car radios wer« 
factory installed in 1955 as opposed to 3,850,000 in 1954 lax relief for small 
firms will be proposed by the senate; two amendments will be offered to a bill 
ontinuing present corporation taxes for another year; both amendments would 
ut to 22 per cent from 30 per cent the tax rate on net profits up to $25,000 


; 


veal . The effects of nuclear irradiation, high intensity nois« gh rates o 
heating, and non-sinusoidal and non-periodic vibration on aircraft electrical equip 
ment are now being investigated by Convair l'ast escort vessels in the Britis! 
Navy are to get new high pressure, high temperature steam turbines for cruising 
with booster gas turbines, for sustained high speed bursts; both turbines will bi 
geared to the same shaft. . . . A growth of at least 10 per cent in 1956 is estimate 
for the automation equipment industry, with the big move towards automatio 
for assembly operations . . Research Labs of Fansteel Metallurgical Corp 
N. Chicago, Ill., announce a new rectifier made from titanium oxide; soon to | 


ivailable in a variety of sizes and ratings, its high point is simplicity of design 


























EQUAL DEFLECTION IN INCHES 
UNEQUAL DEFLECTION IN INCHES 
PY ‘i ni 








OLD SPRING (Fig. 2) 


17-7 PH SPRING (Fig. 1) 


(Fig. 1). The 17-7 PH spring de 
flects equal increments with 
each additional 0.1 pound load 
The first 0.1 pound deflects 
the spring almost exactly the 
same amount as the last 0.1 
pound. 


(Fig. 2). The old spring deflects 
unequal increments. Deflection 
at the first 0.1 pound load is 
entirely different from the last 





Armco 17-7 PH Wire 


Solves Stacker-Spring 


Problem at Lowest Cost 


Ideal physical properties and relatively low cost made Armco 
17-7 PH Stainless Steel wire top choice for stacker-springs in a 
new 1000-card-a-minute sorter 

Stacker-springs on this rapid-fire equipment had to have zero 
initial tension. This meant no pressure between turns at no load. 
In addition, the springs were required to have a constant stack 
ing rate . . . deflect proportionately for each equal load addi- 
tion and have close tolerances. 

Springs of Armco 17-7 PH wire, formed by the same method 
as standard extension springs, were found to have these essen 
tial properties after one simple heat treatment. And they proved 
lowest in cost. The only other spring that did the job cost 5 
times as much as the 17-7 PH springs. 


ARMCO STEEL CORPORATION 


876 CURTIS STREET, MIDDLETOWN, OHIO 


Versatile Spring Wire 


Besides high load capacity and dimensional stability, Armco 
17-7 PH Stainless Steel wire offers excellent resistance to heat 
and corrosion. Mechanical properties and modulus of elasticity 
are generally comparable to music wire. 

Armco 17-7 PH is supplied in round or flat wire, in bars, 
sheets, strip and plates. A companion precipitation-hardening 
grade, Armco 17-4 PH, is produced in bars and wire 

One of these special Armco Stainless Steels may prove to be 
the most economical answer to your product-problems. Let us 
send you complete information. Just write us at the address 


below. 
PRMC } 


WY 


SHEFFIELD STEEL DIVISION © ARMCO DRAINAGE & METAL PRODUCTS, INC. © THE ARMCO INTERNATIONAL CORPORATION 
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ELECTRIC MOTORS RUN SMOOTHER.. 
LONGER .. MORE DEPENDABLY..WITH 
G. S. SMALL GEARING 


G.S. GEARING adds extra years of perfect performance to 
many electric motors. Extreme UNIFORM accuracy is the 
priceless ingredient that makes this finer Gearing outsell, 
outlast and outperform all others. 


Motor makers as well as manufacturers of many other 
fine mechanical products use G.S. Small Gearing year 
after year. They depend upon us implicitly to keep assem- 
bly lines rolling continuously and at low cost. You'll 
profit, too, by coming to “Headquarters” for all the Small 
Gearing you need. Let our skilled engineers help you 
Ideas, suggestions, and cost estimates do not obligate you. 
Write today! 


SEND FOR FRE. 6-page Small Gearing 
Guide. It describes 80 types 


and applications. Contains useful charts . . a valuable aid to 
anyone interested in Smal] Gearing. Use company lJetterhead 
please. No obligation, of course. Write today! 


yourtt Finn G.S. cearinG IN TOP 
QUALITY PRODUCTS LIKE THESE... 
Adding “Machines « Aircraft Corburetors & Fuel 
Metering Systems e Aircraft Instruments ond 
Radios e Automatic Musical Instruments e Business 
Machines e Check Signing & Protecting Machines 
e Clippers for Barbers, Animal Shearing & Hedge 
Trimming ¢ Cloth Cutting Machines e Coin Changers 
& Counters ¢ Communication Equipment ¢ Electric 
Fans « Floor Polishers, Sanders, Scrubbers, Sweepers 
@ Food & Drink Mixers, Blenders © Home Appli 
ances « Lawn Sprinklers « Machine Tools « Meat 
Tenderizers, Grinders, Slicers « Military Equipment 
e Motion Picture Cameras & Projectors « Outboard 
Motors e Pneumatic Production Tools « Portable 
Electric Tools @ Radio & Radar Tuning Assemblies « 
Radio Anti-backlash Gears « Record Changers « 
Sewing Machines e Steel Strap Stretchers ¢ Step 
Switches e Tapping, Drilling & Threading Equip 
ment e Telephone Dials Television Sets « Ther 
mostatic Controls « Typewriters « Vending Ma 
chines ¢ Washing Machines 





EAR 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 





CHICAGO 47, ILLINOIS 


SPURS * SPIRALS * HELICALS * BEVELS * INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 








Me. Gearing! 
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One-quarter turn... 


One-quarter turn . . . 

















LION » QUARTER-TURN FASTENERS 


QUICK TO INSTALL 


Lion Fasteners can be installed rapidly. Studs 
simply slip through drilled hole and are retained by a 
grommet. Springs are riveted or spot-welded in place. 


RUGGED 


Lion Fasteners stand up under the most rugged 
conditions of shear, tension, and vibration . meet or 
exceed the exacting requirements of Army-Navy-Air 
Force Specifications MIL-F-5591A (ASG) and have 
Civil Aeronautics Administration approval for civilian 
aircraft use. 


LIGHTWEIGHT 


Made of cadmium-plated steel to provide a high 
strength-low weight ratio, No. 5 Fasteners weigh only 
12 to 14 lbs. per 1000... No. 2 Fasteners 334 Ibs. per 
1000... No. H Fasteners approximately 35 Ibs. per 1000 


VIBRATION-PROOF 


This group of fasteners is particularly suited to 
metal fastening conditions where vibration is an im- 


LION -Aiiation FASTENERS 


one of 
the 


ene 


portant factor. Lion Fasteners can’t shake loos« 
can’t open by themselves 


FULL RANGE OF HEADS... 


The Lion No. 5 Fastener is available with flush, 
oval, ring, wing, knurled, or notched head and key; 
No. 2 Fastener is available with flush, oval, or wing 


type head; the No. H Fastener comes with an oval head 














TENERS | 


For complete information on Lion Quarter-Turn 
Fasteners, as well as on the complete Southco 
line, write today to Southco Division, South 
Chester Corporation, 236 Industrial Highway, Lester, Pa 


SCREW AD). PAWL 00 RETAINING ANCHOR 
FASTENERS FASTENERS C SPRINGS NUTS 
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LOCK-TYPE BUSHINGS (applied on a PRE-STRESSING of multiple width SHOT-PEENED ROLLERS have 
range of sizes) end a common cause chain provides uniform load distri- fatigue life, added ability 
of stiff chain bution Stand impa 


How these LINK-BELIT EXTRAS 
make roller chains last longer 





HERE'S more to roller chain than just 
Tithe parts you see. Much more! There 
are the hidden extras—standard on 
Link-Belt Precision Steel Roller Chain 

that add up to longer life and lower 
costs 

Throughout every stage of manufac 
ture, Link-Belt takes extra care to build 
extra lite into Precision Steel Roller 
{ hain. Shown above are three of these 
added refinements and there are 
many others which contribute to bette 
performance and longer life for your 
machines 

Ihere’s complete application infor 
mation on roller chains in 148-page 
Data Book 2457. Ask your nearby 
Link-Belt office for your copy 

You can choose from a wide range of 
Link-Belt roller chains and sprockets 
In addition, Link-Belt’s complete line 
includes silent chain drives and all 
sizes and types of cast, combination 
forged and fabricated steel chains 


LINK{@}BELT 


CHAINS and SPROCKETS 


Feed chain on this Model 890 tapeless 
veneer splicer made by the G. M. Diehl = 5 ee percent Pzecutive Qaion Posden 
— y tial aza licago |! o erve ndustry vere 
Machine Works, Inc., Wabash, Ind., is Are Link-Belt Plants, Sales Offices, Stock Carry 
Link-Belt Roller Chain. Machine joins ; ° ing Factory Branch Stores and Distributors in 
the edges of veneer strips from Yi, to %, ; All Principal Cities , xport TT New ., 7.7 
. » Canada, Scarboro (Toronto | 5 Australia, Mar 
inch thick in one simple operation at rickville, N.S.W.; South Africa, Springs. Repre 
speeds up to 85 [pm sentatives Throughout the World ‘ 





No one chain serves every purpose . . . get the RIGHT one from Link-Belt’s complete line 


Silent Chain LXS Steel Chain Detachable Stee! Link-Belt $-815 Flat-Top Chain Cast and Cut-Tooth Sprockets 
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to whet a designer’s imagination... 


With competitive conditions ahead, you're probably reappraising you 
product. Or designing a new one. Either way, with Stemco thermostats 


on the job there's every chance you tl improve performance 
elk come e]aeleltiallelamal-telele 


hes lower costs 
No other line of bimetal thermostats has as many different styles 
duction. So if you want close control, compactness, light weight— 
tind them a ral Niclas! thermostats Combined with Stevens 
iv clo ont ation engineering service, you profit from important savings of be are 
positive acting t e leltienalelamilal 1 Sten rae mill -taiiles tie iol} your spec al needs 
shock resistant IM MiileliaiMelti@e-5 tele -tela-Melilem ill tiieltiimele loll ime limilel mel me cel mils 
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“And I Said I'd 


Never Use a 
Drafting Machine” 


Take a tip from an increasing number of draftsmen who, perhaps like 
yourself, were reluctant to try any drafting machine or had been 
disappointed in a conventional type drafter. These men now report 
Bruning Equipoise Drafters cut drafting time over conventional 
Brunian Counterbe! equipment up to 40% on most jobs, up to 50% on some structural 


ed Drafters and drawings — beat any other drafting machine they ever tried 
Brur » Track Droft 


ere Grovide Sack, ones But prove it to yourself! See how fast you'll work with one precision 
accurate drafting on instrument combining T-square, straightedge, triangle, protractor, 
sng catego and scales. Feel how the patented Equipoise mechanism eliminates 
any drift from gravity, literally makes the drafter “float” into place 
Find how easy it is to rotate, turn, and lift this drafter — all with the 
left hand. At the same time, operate the Touch Control button with 
your left thumb to set the drafter automatically at any of 24 commonly 
used 15-degree increment angles. Don’t overlook the special scale 
“ uning Equ potes lock that makes it easy to change the scales, holds the scales rigid 
ae yor cca om ae Your own test will convince you of the superiority of a Bruning 


Engineer protractor Equipoise Drafter. Mail coupon today! 
head, shown here, 


extra-lorge drawings 


with its special azi 
muth scole, of the aS Se 


tandard t 
a d — ee Charles Bruning Company, Inc., Dept. 54-0 


4700 Montrose Ave., Chicago 41, Illinois 
Please send me the free booklet on Bruning 
Drafting Machines. 


(BRUNING) |————_~— 








Company 


America’s Largest Supplier of Engineering 


and Drafting Equipment. Addoese 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 
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ELECTRONIC TENSIONING 


latest development 4 VW 
in the continuous 
perfecting of , -BELTS 


ELECTRONIC TENSIONING —brought to you by Gilmer—is today’s biggest innovation in 
V-belt construction... your assurance of more dependable pulling power and longer service life! 

In the manufacture of most V-belts, the cord section is wound with a mechanical device 
which attempts to regulate the tension. Gilmer V-Belts used to be made this way, too... until 
Gilmer engineers recently perfected a new kind of tensioning device regulated by error-proof 
electronics! This assures scientifically accurate distribution of the belt’s load to every strand of 
its cord section. 





Electronic Tensioning is the latest in a series of constant improvements in the construction 
of Gilmer V-Belts, many of which owe their origin to Gilmer’s successful development of the 
“Timing” Belt. That is why you can be confident that the V-belts you buy today from your 
NYB&P-Gilmer Distributor embody the most advanced materials and manufacturing methods 
to give you maximum performance and service life. 


ge V-BELTS AND “TIMING®”’ BELTS 








_/ America’s Oldest Manufacturer of Industrial Rubber Products 
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Everyone Can Count on 


VEEDER-ROO 


This Veeder-Root Reset Magnetic Counter (AC 
or DC) is actuated through electromagnets. And 
it may be connected in series with any device hav- 
ing a contact arrangement .. . like the specially 
designed Veeder-Root Electrical Contactor at the 
left, which insures positive operation of the 
counter, either in oscillation or connected directly 
to a revolving shaft . . . with the counter placed at 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


any distance from the machine or process on which 
the count is required. 

This is another one of the hundreds of Veeder- 
Root Standard and Special Counting and Com- 
puting Devices developed for every conceivable 
counting duty, in every 
electronics. 

What do you need to count? Just write: 


field from atomics to 


Chicago 6, Ill. +* New York 19,N.Y. « 
Montreal 2, Canada + 
Offices and Agents in Principal Cities 


Greenville, S. C. 


Wa \ 
R \ “The Name that Counts” 
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Craftsmansh ip of the 20th Century 


Designers constantly face the challenge of mak 

ing next year’s products more serviceable, more 

MONSANTO salable. More and more of them are working 
out their problems with the assistance of plastics 

engineers. This picture-story tells how craftsmen 

of the custom molding industry helped utilize the unique prop 
erties of plastics in the fabrication of an important refrigerator 
component. Perhaps custom molders can contribute to solving 


your design problems in the same way 


‘How custom molding and Lustrex Styrene solved a complex 
Westinghouse design problem... 


DESIGN OBJECTIVES called for 
providing additional storage facili- 
ties in a new line of refrigerators 
Westinghouse designers drew up 
plans for incorporating egg racks, 
butter and cheese compartments, 
shelf pockets, etc., in the door The 
liner Westinghouse visualized had to 
function as a structural inember of the door. It also had to conform to the 
new trend toward color and be produced within strict cost limits. The 
design raised engineering questions which focused on material specifica 


tions and production methods 


MATERIAL SPECIFICATIONS [or the door liner stressed outstanding 
“formability” to minimize assembly problems. The material had to be 
hygienically smooth and stain resistant, have high gloss and meet specific 
color requirements. It had to have great impact strength, moisture and 
warp resistance, and a low thermal coefficient of expansion and contrac- 
tion. In addition it had to have sufficient tensile strength to withstand the 
cross-sectional stress imparted by one side hanging on two hinges. The 
search for a material with these combined properties narrowed down to a 
modified styrene plastic (a material which had already proved its qualifi- 


cations in Westinghouse trays and beaker strips) 





PRODUCTION of the door panel required a mold designed to impart a 
cross-section wall thickness that had to vary precisely in increments of 
thousandths of an inch over an area of 2,250 square inches. This permitted 
molding the basic piece from a single sprue, yet provided an efficient flow 
pattern with minimum amount of styrene displaced in the cavity. Dies 
were designed and built by Major Mold and Die Co., Detroit, for injection 


presses of the 400-0z. capacity range 


PERFECTED DOOR LINERS are molded of Monsanto Lustrex h 

impact styrene Despite new advantages of glamorous appearance and 
rugged durability, material cost averages lower than for materials pre 
viously used. The soft color tones (blue, green, beige and white) are px 
manently infused into the molded piece, eliminating costly refinishing an 


Penn ee 





assembly steps, while adding functional sales 


Westinghouse product 


This is one of hundreds of design and production problems which | 


been solved by utilizing the facilities of the plastics custom molding 
dustry. These 20th Century craftsmen are available to manufacture! 
designing for greater efficiency and lower costs. As major supplier of 
styrene and other plastics, Monsanto is in a position to introduce you 
custom molders who will put their knowledge and skills to work for you 
If you are considering a design change for your product line, be sure 
investigate plastics. Write to Monsanto Chemical Company, Indust: 


Applications Dept pringfield 2, Mass 


g comy s assisting in the 


liner include Amos Molded Plastics C« 
an Transportation Co., General Machin 
f Br ish Co Worcester Mi. lded Plast 
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the step-by-step story of how 


ARMASTEEL sheli-cast crankshafts 


saved machine time, tools, and labor 


for Pontiac Motor Division 


After hundreds of hours of research and experimentation, the Pontiac Motor Division in 
1955 began installing cast crankshafts in their automobiles, 
and in 1956 have completed a 100% conversion to castings. 
It was because of the combination of Central Foundry Division's amazing 
material, ARMASTEEL, combined with the new shell mold process 


that made this switch-over to cast crankshafts practical and profitable. 


ARMASTEEL, a pearlitic malleable iron 
made only by Central Foundry Division, provided 
the extreme toughness, rigidity, damping qualities 
and all the other physical properties necessary for 
better crankshafts. And the superior machining characteristics of 
ARMASTEEL plus the close dimensional tolerances of the 
shell mold process made possible the substantial savings from one end to the other of 
the crankshaft finishing line. Take 


it step by step... 
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THE FIRST STEP IN MACHINING cast crankshofts at Pontiac 
is the milling of the driving pods. Where formerly they 
processed 80 steel crankshafts an hour on these milling 

production has now been increased to 96 an 
hour on the ArmoSteel ports. A similar increase has been 
noted in tool life . . . during a two-week period of ma- 
chining steel crankshafts, 336 cutters had to be ground, 
while in o two-week period when the crankshofts were 
ArmoSteel, only 153 cutters needed grinding. 





S8COND STEP IN THE PROCESS is the turning of all in-line 

ters on cronkshoft lathes. Here, it was found that 
the superior machineability of the ArmaSteel parts allowed 
lathe speed to be increased from 53 R.P.M. to 153 R.P.M., 
ond that the rack-to-rack cycle time reduced from 2.75— 
3.00 minutes to 1.40—1.50 minutes, thus doubling output. 





3 


THIRD STEP is the rough grinding of main journals. Where 
steel forgings were ground at the rate of 32.5 per hour, 
45 ArmoStee! cast crankshafts are being processed per 
hour. Grinding wheel life is substantially increased. 


FOURTH STEP involves the rough turning of crankpins. 
Production has been speeded here from 24 steel parts to 
46 ArmoSteel ports per hour, dve partly to decreased 
stock to be machined. 


FIFTH STEP is finish turning on the crankpins. Production 
has been more than doubled on this operation. Where 
21 steel cronkshofts per hour were processed, 46 of 
ArmaStee!l are being turned. 
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THE REMAINING OPERATIONS INCLUDE oil-hole drilling, 
finish grinding on main journals, straightening, and tap- 
ping of holes in the flywheel flange. In drilling oil holes, 
production men found that the need for retracting drills 
periodically for chip removal was eliminated by Armo- 
Steel. This helped speed ovtput from 37.5 steel to 64 
ArmaSteel parts per hour. Drills needing to be reground 
or replaced were only about ‘4 as many with the cast 
crankshofts. One transfer drilling line hos been discon- 
tinved, which allowed the elimination also of one lathe 
for turning OD of counterweights, and one straightening 
press, both of which were automated with the drill. Less 
straightening is necessary on the ArmaSteel castings, and 
finish grinding on main journals is faster than with steel. 
A greatly reduced number of taps are used in tapping the 
flywheel flange hoies. 


THUS, MACHINE TIME, TOOLS, LABOR, and long-range 
capitalization have all been decreased through the change 
to shell-cast ArmoStee! crankshafts. Performance of the 
part is excellent, cnd many new design possibilities have 
been opened up. This is likewise true of many other prod- 
ucts that have taken advantage of ArmoSteel and Central 
Foundry Division's shell mold process. For information on 
how your product can also benefit, write today for your 
copy of the “ARMASTEEL” catalog and pamphlet “Shell 
Molding at Central Foundry”. 


CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION « SAGINAW, MICHIGAN e DEPT. 
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WHEN IT’S MOVING...MAKE IT TUBING 





Wheeled chairs get stiff workouts in fast-moving paraplegic basketball. Tubular construction 


keeps them strong, safe, maneuverable. When it's moving, make it steel tubing. 


2 hittin taal 











At any given weight, tubing is strongest 
of all mechanical shapes ... stronger un- 
der compressive load .. . stronger as a 
beam ... stronger in torsion. 


And, dollar for dollar Republic 
ELECTRUNITE Steel Mechanical Tubing is 
your best buy. ELECTRUNITE is the origi- 
nal electric resistance welded tube. It’s 
the quality tube of industry, available in a 
wide variety of forms, sizes and gages... 


in both carbon and stainless steel. 


For volume production, ELECTRUNITE 


tubing is consistently uniform, foot to 


foot, shipment to shipment. It offers uni- 


form wall thickness and concentricity. 
Surfaces are free from scratches and pit 
marks. It offers uniform response to heat 
treatment. It is easy to fabricate .. . often 
eliminates some costly fabricating or 


machining operations. 


When your product must be strong, 
safe, lightweight, investigate Republic 
ELECTRUNITE Steel Tubing. Republic 
engineers can help you design it into your 
products and processes, economically and 


profitably. Send coupon for facts. 


Construction is STRONGEST! 





"I PUT REPUBLIC NYLOK NUTS TO THE TEST ce. -ry 
time | ride my Taylor Tot, 
test driver. in spite of all the bumps, bounces 
and jolts, Nylok Nuts always hold tight. The 
reason: a special Nylon plug that assures posi- 
tive locking in any position wherever you stop 
wrenching. Send coupon for details. 


MORE REPUBLIC PROCUCTS MADE FOR MOVEMENT: 


reports this young 
inally fabricated 


superior strength 


THESE BEET DIGGER TINES ARE 24% STRONGER 
since John Deere switched to alloy steel. Orig- 
from 
would sometimes break under stress. By tak- 
ing advantage of alloy's hardenability - 
bending and abrasion 
problems hove been eliminated. Send coupon 
for complete data on Republic Alloy Steels. 


NO INCREASE IN WEIGHT on 


carbon steel, they superliner 


other metals normally used in 


plus 
information on how Republic 


Titanium Alloys may help your 


ete 





Product Engineering 


STEEL 


and Stack -roducdag 


May, 195¢ 


REPUBLIC STEEL CORPORATION 
Dept. C-1249 

3150 East 45th Street 

Cleveland 27, Ohio 

Please send me more information on: 

0) ELECTRUNITE® Mechanical 
0 NYLOK* Nuts 


*U.S. Pat. No. 2,450 


U.3 


Tubing 


694 and pending opp t 


Name —__— 
Company 
Address — 


City. 


their 


DOUGLAS AIRCRAFT ADDED A PASSENGER — AT 
new DC-7 
How? By substituting Titanium for 
nacelle 
struction. Republic is an old hand at this high 
strength-to-weight business. Send coupon for 
Titanium and 


product 


CO Alloy Steels 


itanium 














Every brake cylinder is checked 
for leaks, 











famous brake in the world 


Even schoolboys know the fabulous 
story of George Westinghouse, and 
how he accelerated developments of 
railroad transportation with his 
Westinghouse Automatic Air Brake. 
Even if a train breaks in two, brakes 
are applied to each section to stop it. 

Although Westinghouse Air Brake 
Company has made countless im- 
provements in braking devices, the 
basic operating principles have pre- 
vailed since 1872. Original design of 
some parts is still followed today, 
that’s how well they were designed 


in the first place. 


A good example is the release 


spring, which retracts the brake cyl 
inder piston when the brakes are re 
leased. American Steel & Wire has 
been supplying this spring for about 
75 years. And although better steels 
and heat treatment are always being 
used, this original spring design has 
been operating over a 160° F. tem 


perature range, stressed hundreds on 
times monthly, and is currently in 
service on over 2 million freight cars 
all over the world 

We are proud of our long associa 
tion with Westinghouse Air Brake 
Company, maker of the most famous 
brake in the world, considered by 
many people to be one of the great 
inventions of our time 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC 


COAST DISTRIBUTORS 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN QUALITY SPRINGS 


Piston bly. Westingh 
Air Brake Company mokes its 
own rubber parts. 





Cylinder at left is for freight 
cars, other is one of several used 


on a locomotive. 
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_ After piston is inserted, work- 
) man lubricates the cylinder. 


eee” 


Spring inserting. The housing is 
machined high-density cast iron. 


v In position. Cylinders go three yeors between cleanings. 
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TOMORROW: 


A standard motor 
that can survive infinite heat 


The new litelineh, is another step closer 


Westinghouse is working on tomorrow’s motor today. In- 
vestigating new materials—testing existing motor designs. 
No standard motor today can survive the ultimate 
test shown here. But we do know that the new Life-Line® 
‘‘A”’ can operate under higher temperatures than ever 
before. It has stronger insulation and better bearing 
protection than any other motor on the market. It’s in- 
dustry’s closest approach to a standard motor that is 
absolutely heatproof. 
Your Westinghouse sales engineer can show you many 
additional reasons why the Life-Line ‘‘A”’ is industry’s 
P : P New fortified insulation includes exclusive Bondar, Bond- 
most advanced and preferred motor. Call him today. 


ite and Mylar*—three good reasons why the Life-Line“‘A” 
J-! 


Is SO resistant to heat or any other motor contamination 


*DuPont Registered Trade-Mark 


WATCH 
WESTINGHOUSE ! 


WHERE B1@A THINGS ARE HAPPENING TOOAY! 


[wo outer seals of new 4-way sealed bearing act as flingers 
and literally throw off damaging contaminations. Inner 
seals, attached to outer bearing r 


form <« . } ‘ 
10rm a positive labyrinth. 





MUELLER BRASS CO. 
improves LENSOMETER 


FORGED PART APPROXIMATELY \ SIZE 


Precision and extreme accuracy are vitally important 
functions of the Lensometer, manufactured by the 
Instrument Division of the American Optical Com- 
pany, Buffalo, N. Y. The Lensometer is used to deter- 
mine the focal strength and axis of an optical lens 
and, consequently, must be extremely precise in 
operation to provide accuracy and uniformity in lens 
prescriptions. 


Forgings made by the Mueller Brass Co. play an 
important role in the construction of the Lensometer 
and contribute to its outstanding performance. For- 
merly, the body of the Lensometer was produced 
from three sand castings, but these now have been 
replaced by just two forgings. Naturally, this simpli- 


lower cost 


fies assembly, and the big forged bronze main sup- 
port arm, shown above, along with the lens support 
bracket insures the constantly accurate alignment of 
the instrument. During the first year when forgings 
were used instead of castings, American Optical not 
only recovered the initial tooling costs but also real- 
ized considerable savings on each Lensometer pro- 
duced. This is another good example of the way 
Mueller Brass Co. forgings can benefit a product 
two ways.. 
Chances are, your product can likewise be improved 
at a savings to you if you specify brass, bronze or 
aluminum forgings made by the Mueller Brass Co. 


. better performance and lower costs. 
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FORGING pes si 


AND ALLOYS 
REVIEW 


at substantially 


by FRANK M. LEVY 
Vice-President and Director of Research 


One of our most interesting series of alloys is the group 
which we market under the tradename “Tuf-Stuf” . . . 
a group of aluminum bronze alloys with range and 
flexibility to meet the most demanding needs. They are 
high copper base alloys containing from 9% to 18% 
aluminum and varying amounts of iron, nickel and 
manganese. Being free of zinc, they are not subject to 
dezincification. Tuf-Stuf alloys have a low coefficient of 
friction, good wearing qualities, high tensile strength, 
high hardness and the ability to withstand heavy 
pounding. Some of the alloys can be hardened by heat 
treatment. In the harder grades, these alloys are used 
for heavy duty service where high compressive loads 
are encountered and where lubrication may be scant. 
Present day increases in operating speed of modern 
machine equipment and the economy of little or no 
machine “down” time has made Tuf-Stuf popular in 
the machine tool industry. It is used in a multitude of 
applications where resistance to wear is important, such 
as: Drill Jigs, Feed Nuts, Rollers, Cams, Collets, Gibs, 
Gears, Boring Bar Guides, Lead Screw Nuts and Clutch 
Shifter Forks. Also, because of their ability to with- 
stand higher stresses and resist season-cracking, these 
alloys are ideally suited for threaded nuts and bolts and 
pole-line hardware. 


‘se@eeeeeeeeeaene ‘ e@eeeeeeneee 


The unusual! physical properties of the Tuf-Stuf series 
have made it particularly useful in the chemical and 
allied industries. These alloys combine the strength and 
ductility of medium steel with high resistance to cor- 
rosion by many chemicals. Tuf-Stuf alloys will not only 
resist oxidation at elevated temperatures, but will also 
retain a greater portion of their strength and hardness 
at these temperatures than will the copper zinc alloys 
These properties make them ideal in the aircraft indus- 
try for valve seat inserts, spark plug bushings, valve 
guides and propeller hub cones. 


Tuf-Stuf alloys are supplied as forgings, rod or screw 
@ WRITE TODAY FOR THE ENGINEERING machine products. As forgings the grain structure can 
MANUAL YOU NEED be controlled to produce parts that are strongest at 

points of greatest stress and strain. Relatively intricate 
Mueller Brass Co. Forgings C7] shapes can be forged to closer tolerances than sand cast- 
Engineering Manual H-58565 ings. Where appearance is a factor, a forging may easily 
prove more economical since a minimum amount of ma- 


Tuf-Stuf Aluminum Bronze Alloys ~~ 
chining, buffing or polishing is required before finishing. 


Engineering Manual H-58563 


600 Series Bearing Alloys C7] If you'd like more information about this series of alloys, 
Engineering Manual FM-3000 drop me a line or better yet, send me your sample part 
or blueprint and an explanation of its use and we'll be 








Copper Base Alloys in®Rod Form CJ 
Engineering Manual FM-3010 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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glad to submit our recommendations. 





in Bell & Gossett 


They are Protected with 


Inherent Motor Protectors 


Bell & Gossett, foremost manufacturer of quality, 
long life booster pumps, knows the value of 
KLIXON Inherent Overheat Motor Protectors. . 
knows from experience how KLIXON Protectors 
guard against motor burnouts, and add to the de- 
pendability of the pumps. 


Here’s what the latest B&G Sales Bulletin has to say 
about KLIXON Protectors 


“PROTECTED AGAINST MOTOR BURN-OUT 


The B&G Booster Motor is protected against 


both usual and unusual causes of failure. 


Modern, efficient thermal overload equipment 


Booster Pumps... 


shuts off the motor should a dead-stall be caused 
by foreign matter in the pump, or if low voltages 
should cause the motor to overheat. 

“If for any of the above reasons the motor 
should stop, it will automatically try to start 
after a short interval. It will continue to stop 
and start until the cause of the overload is re 
moved. The operation of this protective device 
is not harmful to the motor.’’ 

You, too, can keep motor-driven equipment operat 
ing dependably by specifying and using KLIXON 
protected motors. They reduce maintenance costs, 
service calls, repairs and replacements. The addi 
tional cost is low ... with exceptionally worthwhile 
benefits for everybody concerned. 


KLIxON 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
905 FOREST STREET, ATTLEBORO, MASS. 


Product Engineering Ma 


] 56 











COPPER 





ALUMINUM 





COPPER ) 





.--and General Plate Division 


ALCUPLATE™ 


(Copper clad aluminum) 
is a case in point 
CUTS COPPER COST BY 15 TO 30% 
CONSERVES CRITICAL COPPER 


ALCUPLATE, made by permanently bonding solid copper 
to one or both sides of less expensive aluminum, has virtu- 
ally the same physical and electrical properties as solid 
copper — at much lower cost. 

ALCUPLATE can be stamped, drawn, or formed in a 
work-hardened state — without annealing — and the cop- 
per provides an ideal surface for soft soldering or electro- 
plated finish. This permits fabrication of many parts and 
products, at savings of 15% to 30% over solid copper. 

Here are typical products in which ALCUPLATE is now 
saving money: 

Electrical terminals, clips and shims 

Small motor housings 

Electronic component cases, cans, brackets, and chassis 

Heat transfer assemblies 

Fin and tube-type radiators 


NM 


wo Metals 

are often 
better 

than One 


@ Printed circuits 
@ Household utensils 
@ Costume jewelry and giftware 

If you are seeking metals with useful characteristics 
that can’t be found in a single metal or alloy — look to 
General Plate Clad Metals. If you want stronger or lighter 
components — or better electrical and mechanical proper- 
ties — or fewer corrosion problems — or if you are in 
terested in conserving critical metals or reducing parts 
costs, you should be investigating General Plate Clad 
Metals. 

Catalog PR-700 covering base to base and precious to 
base clad metals, TRUFLEX® Thermostat Metals, com 
posite electrical contact, buttons and rivets are yours for 
the asking. New PR-226A folder with clad metal samples 
also sent free. Write for it. 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


15 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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SEALS 


SHIMS 


Product of the world’s largest exclusive 


monvufecturer 


of oil seals 


W hen you need a dependable source of conventional oil seals, 
or engineering help on new seals to meet unique conditions, 

call your National Oil Seal Applications Engineer. He’s a 
specialist in seals, factory trained and a veteran at his business. 
Whether your seals can be shipped from stock, made 

from existing tools, or require new engineering, he'll give 


you a fast, accurate and realistic answer. 


Your National Applications Engineer is backed by the productive 
capability of four big NMB plants, and 35 years of oil seal 
specialization. Call him while your new design is still 

on the drafting board—the best time to specify seals. 


His telephone number and address are listed above. 


NATIONAL MOTOR BEARING CO., INC. 
Plants at Van Wert, Ohio, Redwood City, Downey and Long Beach, Calif. 
General Offices: Redwood City 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


Gears and housing of ZYTEL* nylon resin permit 
simplified, more compact paintbrush-el -aner design 





Ball valve seats of TEFLON® 
provide tight, long-lasting, 
chemically inert seals 


“Double-seal” ball valve manufactured by the James- 
bury Corporation, Worcester 5, Massachusetts. Proc- 
essors—Crane Packing Company, Chicago, Illinois, 
and United States Gasket Company, Camden, New 


Jersey 


WiTH SEATS of “Teflon”, these 
valves are able to handle practi- 
cally all known liquids and gases 
—through extreme temperature 
ranges. They also offer the advan- 
tage of economy by reducing main- 
tenance time. 

“Teflon” tetrafluoroethylene 
resin is inert to all chemicals nor- 
mally used in industry. Only alkali 
metals and fluorine under special 
conditions affect ‘Teflon’. 

“Teflon” is non-flammable and 
has zero water absorption. Its 
chemical inertness, heat resistance 
(working temperature 
“Teflon” extends from —450°F to 
500°F), resiliency and toughness 
recommend “Teflon” for use in 
gaskets, packings and component 
parts of pumps, agitators, mixers 
and for valve seats and discs. 

Investigate the benefits of using 
“Teflon” in your own applica- 
tions. No other single material 
serves so well over such a wide 
range of conditions. 


range of 





r 


Photo of “Spin-A-Brush” cleaner in use 


molded by Process Gear Company and Chicago 


Tool Company, Chicago, Illinois.) 


THis hand-operated paintbrush cleaner has 
been designed for home or professional use 
The lightweight, compactly designed unit 
will clean a paintbrush or paint roller in 
approximately ninety seconds. 

A handle actuates molded gears of “Zy- 
tel”, set at a | to 8 ratio, which spin the 
brush. These smooth-operating gears of 
“Zytel” require no lubrication and reduce 
backlash considerably. A self-tapping metal 
screw attaches the initial gear to the handle, 
locking the gear securely and permanently 
in place. 

“Zytel” nylon resin was selected for this 
application because it is accurately and in- 
expensively injection molded and requires 
no further finishing. The bevel gear and spur 
of “Zytel”’ mold as a unit, eliminating a 
costly machining and assembly operation 


@ 


= 


The use of “Zytel” 
provement in styling, in addition to substan 


made possible an im- 


tial cost savings. The comfortable palm grip 
housing of “Zytel” is durable, lightweight, 
and impervious to ordinary solvents. Each 
half contains several complicated inserts, 
and is molded to close tolerances in one op- 
eration. The parts join neatly together with- 
Out grinding. The attractive grey finish re- 
quires no polishing or buffing 

Because of its unique combination of 
properties, “Zytel” nylon resin does a su- 
perior job in a great variety of industrial 
applications. “Zytel” is distinguished by its 
toughness, form stability at high tempera- 
tures, and chemical resistance. Be sure to in- 
vestigate Du Pont “Zytel” nylon resin 
Complete property and application data are 
available to you without cost or obligation 





Flexibility of ALATHON® assures close 


fit. positive protection in dust masks 


“Alathon” polyethylene resin plays a key 
part in this new paint and dust mask, which 
affords improved protection and comfort to 
both commercial and home users 

One of the major difficulties in protective 
masks—air leaks around the frame—has 
now been eliminated. The frames of “Ala- 
thon” are contoured and flexible, making 
them adjustable. Serrations on the inner 
edge of both frame members provide an 
airtight filter lock. 

“Alathon” makes possible other protec- 
tive benefits. Non-toxic ““Alathon” is unaf- 
fected by paint or perspiration and can be 
easily sterilized. It is tough—unbreakable in 
normal usage. Du Pont **Alathon” polyethyl- 


te 


ene resin can be injection molded, 
providing economy to the manu- 
facturer. (Manufactured by Flexo 
Products, Inc., Cleveland 13, Ohio.) 





—— PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


TEFLON® offers superior electrical 
and mechanical properties for 
aircraft spark plug insulators 


**Teflon” replaces ceramic... 


eliminates breakage problems 


‘TWO THIN SLEEVES of “Teflon” tetrafluo- 
roethylene resin outperform the ceramic 
LUCITE: prov ides beauty insulator found in conventional aircraft 
‘i spark plugs. The use of “Teflon” virtu- 


and durability for 
. ally eliminates the possibility of failure 


antenna base resulting from dropping, mishandling, 
Du Pont “Lucite” acrylic resin adds a normal engine vibration or other me- 
decorative touch to this auto radio antenna. chanical injury to the barrel of the plug 
“Lucite” was selected by Ford Motor Com- 
pany for this job, because it is available in 
a wide range of attractive, non-fading colors 
and is unaffected by weather ramic sleeve insulators was experienced 

“Lucite” is shatterproof, light in weight, } at 150 to 200 hours of operation. Fail- 
chemical resistant, and easy to keep clean ures were invariably due to the cracking 
Because of this excellent balance of proper- 


During the development and testing 








of the plugs, failure with standard ce- 


<i of the ceramic insuiator. No cracking 
ties, Du Pont “Lucite” acrylic resin can 
solve a wide variety of product design prob- has been observed with insulators of 
lems involving long-term light transmission “Teflon”, even after prolonged testing. 
and outdoor weathering. “Lucite” is fabri- The insulating properties of “Teflon” 
cated economically by injection and com- 
pression molding, extrusion and forming 
For further information, use the coupon at * 5 sie : aa “ 

the bottom of this page (Molded by Saijar . - oe . ee ~onti tion that two sleeves of Teflon are 
Plastics, Inc., Middlefield, Ohio. Manu- ceed nang ange agg 

factured by Tenna Manufacturing Com- lo »y Raybestos-Manhattan, Inc., Manhein vides added protection against dielectric 
pany, Cleveland 25, Ohio.) Pennsylvania.) 


are far superior to those of the ceramic 


Cuteway view of aircraft spark plug. showing t sleeve. You will note from the illustra- 


ref used—one inside the other. This pro- 





failure. 





Aircraft engine plugs with sleeve insu- 


- = lators of “Teflon”, as illustrated, are ap- 
Gear movement of “Zytel” nylon resin in 


Pluto novelty clock offers lightweight, ss , proved by the CAA for use in the R-1820 
compact design—plus smooth, quiet opera- Centhes engine and the Franklin 0-335-5 and 
tion, with no lubrication. “Zytel” nylon : 0-335-6 engines and are in use in these 
resin is injection molded and requires no 
further finishing. Its strength and stiffness, 
even in thin sections, assure parts which 
will provide years of trouble-free service cal properties of “Teflon” have found 
(Clock by Allied Manufacturing Company, ; use in a variety of design applications 
Seattle 44, Washington.) . 


engines at the present time. 


The mechanical, electrical, and chemi- 


Do you require material that is chemi- 








cally inert? Suitable for use at extreme 





temperatures? Tough and resilient? For 


E. |. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT complete property data on this versatile 


Room 105, Du Pont Building, Wilmington 98, Delaware. Du Pont engineering material, mail the 
in Canada: Du Pont Company of Canada, Ltd., P. O. Box 660, Montreal, Quebec. coupon at left. 


Please send me more information on the Du Pont engineering materials 
checked: [] ‘‘Zytel’’; [] ‘‘Alathon”’; [] “Teflon”; [[] ‘‘Lucite’’. | am in- 
terested in evaluating these materials for: NEED MORE 


] ? 
NAME POSITION NFORMATION? 
COMPANY For complete details that will help you 

further evaluate the Du Pont engineering 
STREET materials for use in your product develop- 
CITY ment programs, mail the coupon at the left 


Specific property and application data will 
TYPE OF BUSINESS be sent to you. 





Overloads Get You 


Overloaded electric motors, too, soon get over- 
heated and quit. Production stops. Money flies 
out the window. 

But today 


damage to motors from sudden overloads and 


manufact urers are prey enting 


frequent reversals, as well as from water, ozone, 
corrosive atmospheres, and hot locations, by 
using l NION CARBIDE Silicones in the insulation. 

Not only does “Class H” insulation let a given 
motor operate safely under greater loads, but it 
also permits the use of a smaller motor to do 
equivalent work. The same applies to trans- 


formers and solenoids. A motor rewind job with 


“UNION CARBIDE” 


formerly 


*INDE” SILIC 





SILICONES DIVISION —— 


Uniton CarBipe 


iND CARBON CORPORATION 
AST 42ND STREET [qq . 


NEW YORK ‘\ Y 


In Canada 


The term “Union Carbide” is a trade-mark of Union Carbide and Carbon Corporati 


May, 195¢ 
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Nowhere... FAST! 


UNION CARBIDE 


from ten to 100 times longer than before. 


Silicones can make a motor last 


This is just one of the new, money-saving ap- 
plications of UNION CARBIDE Silicones. They are 
proving their leadership as well for water repel- 
as release agents for rubber, 


lents; intermediates; 


plastics, shell molding; and for silicone rubber 
products of phenomenal heat- and cold-resistance. 

These and other uses can be yours, along with 
the combined experience of UNION CARBIDE and 
its various Divisions that can be drawn upon to 
Why 


help you apply them correctly. not call in 


a UCC Silicone expert today! 


siLicONES 


Silicones Division, Dept 
Larneon Co 


New York | 


s10on Cannipe ANE 


0 East 42nd Street 


Linde Air Products Company, Division of Union Carbide Canada Limited 








SIZE 0-3 STARTERS 
Converta-Kits Permit Easy Modification of Basic Starter 


You get MORE... more flexibility with Allis- 
Chalmers control. A screwdriver and the proper 
Converta-Kit are all you need to change a basic 
Allis-Chalmers size 0-3 starter into the exact unit 
demanded by your production. Converta-Kits are 
available for push-button, selector switch and elec- 
trical interlock modifications. Starter replacement 
parts—contacts, magnetic coils and overload relays 
—are also available in packaged kits. 





nan wc ‘a NEW LINE OF SIZE 4-5-6 STARTERS 
HHT Wy Yj Wy yp» | yy Quick Quenching Extends Contact and Chute Life 
; Lt UL /. i, Heart of these starters is a new contactor which 
uses a revolutionary principle of arc interruption 
In centering the arc, increased blowout action and 
1. Arc across contacts as they start to open fast quenching result from a combination of thermal 
@ Swen Wleweut estlen forem ast to convection and magnetic action. Since the arcing 
center time is sharply curtailed, contact and chute life are 
3. Contacts fully open — arc extinguished. greatly extended 





HIGH VOLTAGE STARTERS 

Complete “Line-to-Load” Control and Protection 
Allis-Chalmers Type H starters are built in a wide 
range of ratings for squirrel-cage, wound-rotor and 
synchronous motors . . . for full or reduced voltage 
— reversing or non-reversing — with plugging, dy- 
namic braking and multi-speed features. Built into 
the starter is the type and degree of protection 
dictated by the application. 








What is your control problem? 
As manufacturers of a diversified line of industrial 
equipment, Allis-Chalmers has solved thousands of 
control application problems. This specialized ex- 
perience is yours when you specify Allis-Chalmers 
control. See your Allis-Chalmers representative or 
write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


) 


Converta-Kit is an Allis-Chalmers trademork 


A) 
is 
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HERES WHY DU PONT MYLAR IS 
GOOD NEWS AT WESTINGHOUSE! 


SMALLER, MORE DURABLE MOTORS. “Slot liners and phase 
separators made with ‘Mylar’ are thinner yet stronger 
contribute to motor-size reductions,’ reports Westinghouse 
‘“**Mylar’ makes possible insulation with 7 times the physical 
strength and no reduction in dielectric strength when com 
pared with conventional insulation 
lighter motors that last up to 50‘ 


helps us obtain smaller, 
longer.”’ 


Can “MYLAR” help you develop new 


These successful Westinghouse applications of 
‘““Mylar’’* are only two examples of the way industry 
is taking advantage of the unique balance of prop- 
erties in this tough, flexible, transparent film. Be- 
sides itscontribution to the electrical-electronics field, 
Du Pont “‘Mylar” is making possible better products 
for manufacturers in the automotive, construction, 
chemical, textile,sound recording, printing, and other 
major industries. 

Whether you make guided missiles or ladies’ hand- 


DU PONT 


YLAR 


an @) 4 35 
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ELIMINATES REJECT PROBLEM. ‘“‘When testing our 
‘Magamp’ magnetic amplifiers under humid conditions, a 
high reject rate occurred. But when we started using ‘Mylar 
as the insulating material Westinghouse engineers report 
“the reject problem was completely eliminated. That's be 
cause ‘Mylar’ combines moisture insensitivity with high 
dielectric strength 


products . . . improve established ones? 


bags, ““Mylar’” may be able to help improve per- 
formance increase the over-all value of your 
product. For more information on properties, appli- 
cations and types of ““Mylar”’ available, send in the 
coupon below. Be sure to specify the application 
you have in mind. 


REG. U.S. PAT. OFF 
BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


I. du Pont de Nemours & Co. (In« 
Film Dept., Room P-5, Nemours Bidg., Wilmington 98, Del 


Please send your booklet (MB-4) on properties, applications 
and types of *‘Mylar” polyester film available 


Appli ation 
Name 
Firm —— 


Address 





ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HYATT... 


Cylindrical Roller 
Bearing Outer Races 


Why they are necessary... their 


importance in relation to bearing 


versatility ...wide variety of 


configurations and iocating devices 


QOdter races are necessary parts of all roller bearings, 
except in cases where a roller operating surface of 
suitable hardness and finish can be provided in the 
housing. In housings of aluminum, cast iron or un- 
heat-treated steel where a hardened and ground 
surface cannot be obtained by any practical means, 
outer races are required to assure a fatigue-resistant 
pathway on which the rollers can operate smoothly. 


The outer race is not 
normally the critical 
member of a cylindri- 
eal roller bearing. This 
does not mean, how- 
ever, that outer races 
cannot suffer fatigue 
failure. All objects sub- 
jected to stress repe- 
titions can fail after 
a small number of 
stresses—or may enjoy 
a surprisingly long life. But experience definitely shows 
that percentages favor the outer race, and the reason 
is apparent in Figure 1, which shows a roller engaging 
both an outer and inner race. Note that the load is 
spread over a larger area of contact on the outer race, 
which results in a much smaller maximum stress. This 
demonstrates in part the principal reason why inner 
races are the critical member of most evlindrical roller 
bearings, as explained in one of our previous messages. 


Nevertheless, HYATT outer races are manufactured 
with the same scrupulous care that is applied to inner 
races and all other components of HYATT Bearings. 
Outer race performance must match the performance of 
the rest of the bearing. We consider the fact that the 
outer race is not the critical member as a safety factor 
not a license to reduce quality. 


1. CUTER RACE TYPES 


HYATT Hy-Load outer races are available in a variety of 
standard configurations for every type of application require- 
ment (Figure 2). The W. L and Y races have solid flanges 
capable of sustaining light or intermittent thrust loads. The 
T and Y races are assembled with internal snap rings; they 
have equal radial load-carrying capacity but are not recom- 
mended for applications where a continuous thrust would 
be taken by the snap rings. The T, Y, L and W races may 
all be mounted using the roller ends against either the solid 
shoulder or internal snap ring for purposes of locating the 
outer race axially. 


2, CIRCUMFERENTIAL LOCATION 


An ample choice of outer race locating methods may be used 
with HYATT Hy-Loads. Circumferential location is often 
accomplished by the use of a press fit. (Our general recom- 
mendation is that the rotating race be applied with a press fit 
and the stationary race be applied with a push fit.) When a 
push fit is employed, circumferential location is satisfactorily 
accomplished by axial clamping against the race ends 
Positive circumferential location is provided by the use of an 


outer race dowel. 


3S. AXIAL LOCATION 


Axial location of an outer race is conventionally accomplished 
by pressing or pushing the race to a housing shoulder. The 
race may be constrained from “walking out” of the housing 
bore by the flange or snap ring operating against the roller 
ends. Positive axial location is accomplished by axial clamping 
against a housing shoulder or snap ring. 


It may occur, however, that a shoulder is not available in the 
housing. Under these circumstances, it is necessary to employ 
an auxiliary holding de- 

vice such as an external 

snap ring or an outer 

race dowel. HYATT Hy- 

Load Bearings can be 

supplied tooriginal equip- 

ment builders with outer 

races having a snap ring 

groove (Figure 3) 

blind dowel hole (Figure 

4) at small added cost. 
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&. OPERATIONAL REQUIREMENTS 


Since the outer race is usually the stationary member of the 
bearing, the exact maintenance of wall variations and runout 
is not ordinarily critical. However. the outer race may be the 
rotating race in certain applications—so quality controls ar 


rigidly applied to all HYATT outer races to maintain 


@. Minimum wall variation. b. Minimum runout of 
race ends to bore. €. Minimum runout of race flange 
inner faces to bore. d. Minimum pathway and outer 


diameter taper. @. Minimum outer diameter tolerance 


5. MANUFACTURING PROCEDURES 


During manufacture 
the following sequence 
of operations provide the 
controls necessary to gen- 
erate outer races which 
meet the strict opera 
tional standards main- 
tained by HYATT: After 
careful primary machin- 
ing and heat tre ating, the 
ends are faced off square 
and parallel by a doubk 
end grind. This provides 
a reference surface from 
which all runouts and 
squareness can be gaged 
Outer race diameters are 
generated by the center 
less erinding method to 
provide an O.D. with as 
little out-of-round as 
practical. The through- 
feed method of grinding 
valuable 
economy (Figure 5) to 


represents a 
CHUCKLESS |.D GRIND 


hie Ip reduce race costs 


Grindin ma Hyatt outer race 


Next. the pathway or race LD 


is ground centerless 
generating a cylinder concentric with the O.D. cylinder. This 
is accomplished by 
driving the race on the 
O.D. and positioning the 
grinding wheel relative 
to the drive roll bigure 
6). Finally, the flanges 
are ground using the 
race ends as a reference 
The result is a race of as 


nearly perfect geometry 


L 


. as is practical (Figure 
FLANGE GRIND 


rd It is then critically in 


spected to mesure tradi 


tional HYATI depend 


ability and the maximum possible service life 


YOU WILL FIND FURTHER DETAILS 
in HYATT General Catalog No. 150. or vour nearby 
HYATT Sales Engineer will gladly help you choose the 
type of cylindrical roller bearings best suited to your 
design requirements. Remember, HYATT is America’s 
first and foremost maker of roller bearings. Hyatt 
Bearings Division of General Motors, Harrison, N. J 


Hivasr 


ROLLER BEARINGS 


wc 





efficient, long-wearing seals produced at 


reasonable cost with compatible 


GRAPHITAR, and 


GRAMIX, PARTS 


GRAPHITAR is not only a high-quality seal ma- 
terial, but when produced in volume, an economical 
one as well. In low-pressure applications where 
mechanical seals have heretofore been too expen- 
sive, the Gits Bros. SGU stock shaft seal, using 
GRAPHITAR wearing and sealing elements, is 
finding wide use. Cost of the GRAPHITAR seal 
rings is reasonable enough to make the SGU 
practical in such high-volume products as washing 
machines, garbage disposal units, and pumps. Per- 
formance is excellent, due to GRAPHITAR’S low 
friction, high strength, durability, self-lubricating 


properties and its guaranteed continuing inertness 
to all known detergents. The long life of the SGU 
seal is further assured with a GRAMIX Grade 263 
GRAMIX Grade 263 is 
also corrosion resistant to detergents and the wear 


nickel-bronze seal-seat. 
and sealing-in characteristics are especially com- 
patible with those of GRAPHITAR. As a result, 
the Gits SGU shaft seal combines economy with 
very efficient operation, and is manufactured in 
standard sizes 4%" thru 2” and in shaft increments 
of %”". 


SGU Seal Performance Data: 








Continuous. . 
Intermittent 


Sealed Liquids 
Soaps, Greases, Animal Fats, Strong Detergents 








Normal 
Moximum.. 


10 to 15 psi 
...35 to 40 psi 








Lubrication 
Soaps, Greases, Animal Fats, Strong Detergents and 
water splash lubrication 








THE UNITED STATES 
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new high performance 
seals withstand extremes of 
speed, heat, pressure... 


use GRAPHITAR 
SEAL RINGS 


The Gits Bros. style HH stock shaft seal has been chemicals or acids . . . even very corrosive ones. 
designed for use in aircraft accessories and in GRAPHITAR possesses excellent sealing quali- 
other equipment where maximum performance is ties, a low coefficient of friction, a long wear life, 
demanded. This seal meets minimal space re- and is in addition self-lubricating. These proper- 
quirements, and, due to its GRAPHITAR seal ties assure the HH seal of efficient operation with 
ring, can perform under extremes of temperature, a minimum of maintenance .. . very important in 
pressure, and seal face surface speed. GRAPHI- such end uses as jet aircraft, reciprocating ac- 
TAR, being an inert carbon-graphite material, is cessory units, and hydraulic pumps. Gits Bros 
relatively unaffected by such extreme operating manufacture these seals in standard sizes V4" thru 


conditions, and is likewise unaffected by most 4” and in shaft increments of 





: Sealed Liquid 
HH SEAL ee . .20,000 feet per min. squids 
Aircraft fuels and oils 





Performance Temperatures. . .. .400°F. maximum 
Lubrication 
Data: : : 
Pressures........ .. 1000 psi maximum Mists, vapors, full fluid 




















VERSATILE GRAPHITAR seals, bearing, vanes, piston liners, and many 


other parts show improved characteristics. GRAPHITAR parts are 
made trom carbongraphite powders compacted in dies under great 
pressure and furnaced at temperatures near 4500°F. They can be rela- 
tively complicated in shape, and are ground to tolerances as close as 
.0005". GRAPHITAR is lightweight, strong, and durable, chemically 
inert, and virtually unaffected by extremes of speed, pressure, or tem- 
perature. It can be operated dry, or where water, steam or another 
fluid are the only lubricants. Write today for our illustrated 64-page 


GRAPHITAR catalog. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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e 
' NOW 
s AVAILABLE! 


arpenter PYC pipe and fittings 


for cost-saving corrosion control 


@ Here is a new Carpenter service to help processing 
plants cut piping costs for handling a wide variety of 
corrosives under moderate operating temperature and 
pressure conditions. Carpenter PVC Plastic Pipe and 
Fittings are admirably suited for such piping require- 
ments because of the excellent corrosion resistance, 
strength and other desirable properties of the unplas- 
ticized polyvinyl chloride from which they are made. 
They withstand both oxidizing and reducing conditions. 
For this reason, Carpenter PVC Pipe and Fittings 
supplement other corrosion-resistant piping materials 
previously made available by Carpenter research and 
production advances in stainless and specialty steels. 


Two types of Carpenter PVC Pipe and Fittings are 
available—No.1 provides outstanding chemical resis- 
tance along with high strength, toughness and rigidity. 
No. 2 provides high impact strength and excellent 
corrosion resistance. Both types are available in eight 
pipe sizes of 4%” to 4”. Pipe is made in Schedules 40 
and 80. A full line of Schedule 80 threaded and socket 
fittings is available. 


Easily and economically installed with usual piping 
tools, Carpenter PVC Pipe and Fittings assure trouble- 
free service with cost economy. Why not look into the 
advantages of using Carpenter PVC piping systems in 
your plant? Consult your nearby Carpenter Distributor 
or Representative and ask for new Technical Bulletin 
Tad 219. 


MEMBER é The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel ¢ Port Washington, N.Y CARSTEELCO” 


PVC Pipe and Fittings 
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FLUID PRESSURE 


BOOSTERS 


Save space, weight and investment c 
replacing pump installations in many ap} 
cations 


BOOST Less costly to insta perate and maintar 


Hold Pressure indefinitely without the m 


Pp tion and heat generation of ordinary pum 
80 SI AIR circuits 


Provide—at point of cylinder thrust—more 


Input Range: 40 to efficient power with less weight in ke 
. . . space than direct driven air cylinder 
3000 psi Air or Fluid 


Save up to 95 f 
driven air cylinders 


T Oo Operate at speed 
minute 
NOTE: In addition to its most complete line of “Custom-Built” 
Boosters available on normai delivery Miller offers 5" bore, 25 
to 1 ratio, boosters for immediate delivery in either 6° or 12 


stroke. Write for data and prices 


HYDRAULIC 
PRESSURE 


Output Range: 200 to 
10,000 psi Fluid 


ESPECIALLY RECOMMENDED FOR 


©e WELDING 
© PUNCHING 
© SHEARING 
e CLAMPING 
© RIVETING 

© CRIMPING 
© PRESSING 


and similar applications 


SALES AND SERVICE FROM COAST TO COAST MILLER FLUID POWER oo Ady os 


CLEVELAND * YOUNGSTOWN « DAYTON «¢ PITTSBURGH « PHILADELPHIA e« 


BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND = 
RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS 2002-04 N. Hawthorne Ave., Melrose Park, Ill. 


FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST 
Other Miller products include: Air cylinders, 1%” to 20” Bores, 
200 PSI operation; low pressure hydraulic cylinders, 1%" to 6 
bores for 500 PS! operation, 8” to 14” bores for 250 PSI; high 
pressure hydraulic cylinders, 1'4” to 12” bores, 2000-3000 PSI 


operation. All mounting styles available. 


@ MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON « TORONTO, CANADA ond OTHER AREAS 
AIR & HYDRAULIC CYLINDERS «+ BOOSTERS + ACCUMULATORS 


COUNTERBALANCE CYLINDERS 





I-T-E ELECTRO CLUTCHES MAKE POSSIBLE 
SPEED AND FEED CHANGES IN !/2 SECOND 


Easier operation boosts productivity 


The Fosdick Machine Tool Co. has now incorporated I-T-E Electro 
Clutches into its precision jig borers. Formerly every speed and feed 
change meant the machine had to be stopped and the operator maneuver 
a mechanical slide-gear shifting mechanism. Now all he does is push a 
button on the conveniently located control panel. The machine keeps 
running; keeps producing. 

Easier operation and increased production—these are the biggest advan- 
tages that I-T-E Electro Clutches can add to machine tools. Electro Clutches 
make it easier to operate machines at their best speeds for each operation. 
In addition, they have transmission gear space. 

I-T-E Electro Clutches are available to fit existing machine designs. 
I-T-E application engineers will be glad to help prepare layouts to show 
you the space-saving possibilities and ease of control when using the I-T-E 
Electro Clutches. Write for Bulletin #5306. I-T-E Circuit Breaker Co., 
Transformer-Rectifier Division, 19th & Hamilton Sts., Phila. 30, Pa. 


FOSDICK PRECISION JIG BORER 
MODEL H-1015 


SPACE SAVER. Complete transmission 
for the Fosdick machine. Notice compact- 
ness and simplicity for mounting I-T-E 
Electro Clutches on same shafts with gears. 
Clutches operate right in housing with 
oil lubricant. 


NO ADJUSTMENTS. The I-T-E Electro 
Clutch is simple, compact, requires no 
adjustments for wear. Available in torque 
ratings from 3.2 ft. Ib. to 45,000 ft. Ib. 


I-T-E CIRCUIT BREAKER COMPANY =: Transformer-Rectifier Division 
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Product Engineering 


1. Counterbored holes are 
the simplest approach to 
flush surfaces using stand- 
ard socket cap screws. The 
advantage of specifying 
genuine Allen O Head 
Cap Screws is the greater 
strength of Allenoy steel . . . 
you can use smaller sizes 
for closer spacing and 
reduced weight. Call on 
Allen, too, for very large 
socket-head, precision cap 
screws — up to 2% inch 
diameter. 


3. Button Head Cap 
Screws produce snag-free 
unbroken surfaces where 
countersinking is impracti- 
cal. Button-head hex 
sockets are necessarily shal- 
low. In genuine Allen O 
Button-Head Cap Screws, 
sockets are cold forged 
without broaching, in extra 
strength Allenoy steel... 
essential protection against 
stripping the sockets under 
high torque pressure. 


5. Bright finish, or rust 
and corrosion resistance 
call for Allen © Stainless 
Steel Cap Screws. They 
are standard stocked items 
(both NF & NC threads) 


readily available in a wide 
range of sizes from Allen 
Distributors. 


May, 1956 


practical ways to 
“streamline” 


... without sacrificing fastening strength 





2. Countersinking enables 
you to get absolutely 
smooth external surfaces 
using Allen O Flat Head 
Cap Screws. Allen O Cap 
Screws feature the exclu- 
sive Leader Point which 
makes screw starting easier 
and guards against thread 
damage 


iy made } 

" forged steel 
solves many a design prob- 
lem. It’s called the Allenut 
It can be anchored in soft 
material to assure durable 
threading, or recessed to 
permit tightening with an 
Allen Hex Key. 





YOUR ALLEN DISTRIBUTOR can give you prac- 
tical help and swift service. For complete infor- 
mation on any technical fastening problem, write 
our engineering department direct. 





















SHifoe COM Le” 
fiecyloaiord —<40 deg. 
wliinal guoove preodicea 
without ‘machinilig 


Safociiil, oul of Wena 
Meme Jock CaM 1 Dhaifor 


Sto d0R ACM Ly 
Localidad. Sock wud disk. 
produced as one wnlogial calling 


Investment-Cast in One Piece... 
5 Secondary Operations Avoided 


This intricate valve disk and stem socket were investment 
cast at a considerable saving in machining, assembling, and 
joining costs. The disk is produced in an odd shape and has 
a concave rim with a 240-degree groove. There is a tapered, 
out-of-round recess in the stem socket. The disk and socket 
were designed and produced as one integral casting. 

lhe shape of the disk, vital to the proper functioning of 
ihe part, was cast to size. A contour machining operation 
would have been required to produce this shape by other 
methods. The groove in the rim of the disk, and the stem 


socket, were also cast to size . . . thus eliminating two more 


HAYNES 


TRADE-MARK 


anacL..Ooyr S 


Chicag 


difficult machining operations. 

An assembly operation, which would have required 
precision locating devices, was also avoided. The stem 
socket had to be accurately located . . . 0.225 in. from the 
centerline of the disk. This location was held to within 
plus or minus 0.005 in. on the finished part by the invest- 
ment-casting method, 

Reducing production costs by eliminating secondary 
operations is only one of the many advantages of HAYNES’ 
precision-investment-casting process. For the full story 


call or write to any of the District Sales Offices listed below: 


' HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Cleveland - Detroit - Houston « Los Angeles - New York - San Franci 


“Haynes is a registered trade-mark of Union Carbide and Carbon Corporation 
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Harnessing heat for safety’s sake 


A temperature cf 215° F. is just too hot to contact, simplifying the manufacturer’s as- 
handle, no matter where you find it. Yet sembly operation. Then the adhesive dries 
today’s wall-type room heater must operate to form a lasting bond that keeps the insula- 
at just such a temperature inside, while tion at its cooling job—without a slip 
staying cool enough on the outside so that despite the boiling-hot temperatures gener- 
even a child can touch it in perfect safety. ated inside the heater. 

What’s behind this bit of modern insulation 
magic? A 3M product called EC-321—the 
versatile adhesive you see in action above. 


See what adhesives can do for you... 
Call upon 3M research for the solution to 
your specific design or production problem. 
Applied quickly and easily by spray, EC- Call an expert, your nearest 3M Field Engi- 
321 has “‘quick strength” ... takes a gentle neer—or write for further information to: 
grip on the insulation immediately upon Dept. 45, 417 Piquette, Detroit 2, Mich. 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


“17 PIQUETTE AVE., DETROIT 2, MICH ® GENERAL SALES OFFICES: ST. PAUL 6, MINN. © EXPORT: 99 PARK AVE., N.Y. 16, N.¥ ® CANADA: P.O. BOX 75 LONDON, ONT 
MAKERS rF “SCOTCH” BRAND PRESSURE EN E ADHESIVE TAPES @ “SCOTCH” BRAND SOUND-RECORDING TAPE @ “SCOTCHLITE” BRAN 
us a oo mer One nae we ear Ore 


REFLECTIVE SHEETINGS @ “3M" ABRASIVE PAPER AND CLOTH @ “3M” ADHESIVES AND COATINGS @ “3M" ROOFING GRANULES @ “3M"" CHEMICALS 
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Meets toughest lubrication requirements / 





Can be designed Takeo 
any machine, I" 


ALEMITE 


CENTRALIZED 


AUTOMATIC LUBRICATION 


rease 
1. Remove grease cups or 8 


fittings- 


i stem to 
ct each valve Im SY ster 
@ iu ply lines- 


2. Cor ant sup 


its two lubric 


ve ] t t at f 
( vaive « u ets & inle 8) 
3. Cc nnect é : ; 


, ralve serv 
bearings (Each valve 
g 


bearings.) 


for sup- 
sje central pump 
4. Provide ce o system. 


plying lubricant ® 


Alemite Accumatic Type Il Offers All These Advantages! 


® Prevents application of wrong lubricant. 

® Seals completely against dirt, grit, water. 

®@ No parts are neglected — lubricates inaccessible 
and dangerous bearings. 

® Eliminates product spoilage due to over-lubrication. 

® Eliminates point-by-point lubrication methods — 
services all bearings in one operation. 

® Delivers exact amount of lubricant to bearing. 
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Alemite Type II Accumatic Valves meet big-volume require- 
ments... handle difficult multiple-bearing lubrication under all 
conditions. Fully sealed for clean lubrication of power shovels, 
cement kilns, conveyors — any outdoor or indoor installation 
Operate whether completely immersed in fluid...covered by dirt 
or grit .. . or protected by anti-corrosive paint. For fluid oil o1 
light grease. Four sizes, delivering from .050 to .500 cu. in. of 
lubricant. Fully hydraulic —no springs to adjust or replace 


Now available with Lubrication Recording Cycle Counter 
- for a fully automatic record of bearing lubrication! 


FACTORY-TESTED — FIELD-PROVED! 
Tests show no appreciable variation in the amount of lubricant dis- 
charged after 73,312 cycles — equal to /22 years of twice-a-day service! 


ALEMITE 


U.S PAT. OF 
A Product of STEWART-WARNER CORPORATION 
Rtn 


™ 


FREE! : 


Alemite, Dept. T-56 
1850 Diversey Parkway, Chicago 14, Illinois 


Please send me my free copy of the Alemite Accumatic 
Catalog 


Name 
Company 


City 








How a strong structure can be designed 
for speedy and simple assembly 
with unskilled labor, no special tools... 


The U. S. Air Force wanted a jet-aircraft hangar design 
that would be portable by air, yet strong; would assem- 
ble quickly; be interchangeable, and flexible enough for 
easy structure modification. 

The answer lay in a panel structure using modular 
units. Armorply honeycomb panels faced with thin alu- 
minum, developed by United States Plywood Corpora- 
tion, provide lightness, strength, flexibility. Joining one 
panel to the other in the field with untrained help was a 
problem until Simmons Fastener developed LINK-LOCK, 
a simple latching device that operates with minimum 
wrench pressure on hex nut. 

This fastening problem is being successfully met by 
combining the design ingenuity of No. 1 LINK-LOCK with 
the proved performance of honeycomb plywood panels. 





No. 1 LINK-LocK—like No. 2 LINK-LOCK— 
features simplicity, positive action, high 
strength. 


No springs are used in No. 1 LINK-LOCK. Lock- 
ing action is obtained by rotating a nut that moves 
a sliding latch in and out of position. Up to 1500-lb. 
pull-down pressure is available; the device carries 
up to 4000-lb. tension. No. 1 LINK-LOCKs provide 
for surface mounting, simplifying installation. 

Where can you use it? When you need heavy 
fastening pressures, resistance to impact, operation 
in 70-below temperatures—and where ease of ac- 
tion, compactness, and low cost are important 
factors. Write for a No. 1 LINK-LOCK Data Shect. 


SIMMONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, New York 





Visit us at Booth 115 





DESIGN ENGINEERING SHOW 


Convention Hall, Philodelphia, May 14-17 








a 
S MN MO NS QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 
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JUST OUT! NEW 36-PAGE CATALOG WITH APPLICATIONS. SEND FOR IT! 
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MORE FACTS on why more and more leading manufacturers choose Link-Belt bearings 


A € St 


THIS NEW HOLLAND HAY BALER is typical of equipment on 
which JPS-200 ball bearing pillow blocks are popularly applied. 


Low cost 


H! RE is a new concept in bearing 
design—a proven answer to the 
economy needs of many equipment 
manufacturers. And most important 
—this JPS-200 Series ball bearing 
pillow block achieves low cost with- 
out sacrifices in bearing design. 
The standard, full-capacity, self- 
aligning Series 200 ball bearing is 
supported in a rugged, pressed steel 
housing. Further economies result 
because the JPS-200 arrives in one 
piece—tready for fast, foolproof in- 
stallation. And standard dimensions 


plus extreme compactness are added 
aids to the designer. 

Ask any one of 40 Link-Belt of- 
fices for Folder 2517 containing 
complete information on the JPS 
Series. And get Book 2550 for data 
on Link-Belt’s complete ball and 
roller bearing line. 


SELF-ALIGNING. Free-rolling and full load 
capacity of the JPS-200 ball bearing pillow 
block are maintained even with shaft 
deflection or misalignment. 








MAXIMUM SEALING EFFICIENCY. Syn- 
thetic rubber lip-type seal, integral with 
bearing, keeps lubricant in, dirt out. 
Greased at factory ready for operation. 


SINGLE-ROW, DEEP-GROOVE standard 
Series 200 ball bearing is used. Extra-long 
inner ring assures proper load distribu- 
tion—heavy spring locking collar firmly 
secures bearing on shaft. 


Compactness 
Self-alignment 


Link-Belt JPS-200 ball bearings combine all three 


R , Steel-clad JPS-200 
Series — from industry's 
most complete line of ball 
and roller bearing pillow 
blocks 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Offices, Stock Carrying Factory Branch 
Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, 


Springs. Representatives Throughout the World. 


8-A 





Many complex truck and trailer framing 
members, bus strips and other parts are 
easily fabricated with aluminum roll 
formed shapes. 


High strength and superior finish of 
aluminum roll formed tubing pays off in 
sign frames of ali sizes, TV antenna, 
clothes dryers and many other products. 


Parts for window screens, farm gates, 
car ports, awnings and other building 
products are economically produced with 
aluminum roll formed shapes. 


Specify 


ALUMINUM 


Roll Formed Shapes 
from REYNOLDS 


for economy, design freedom, dimensional 
accuracy and better finishes 


Rolling from coil stock permits savings 
that are impossible when working from 
flat sheet. Therefore, if you are fabricating 
a complex shape from flat sheet, or if you 
require a shape in long lengths, it will pay 
te switch to aluminum roll formed shapes 
from Reynolds. 

Reynolds roll forming can produce a 
wide range of easily fabricated shapes that 
aid in design flexibility. Closer tolerances 
on Reynolds roll formed shapes mean di- 
mensional accuracy; better as-fabricated 
finishes often mean a more attractive prod- 
uct without additional finishing operations. 


However, if an unusually high quality 
finish is important to the sales appeal of 
your aluminum product, Reynolds is your 
best source for clear anodized, color ano- 
dized or chemically brightened finishes on 
roll formed shapes. Reynolds new ex- 
panded finishing facilities go hand in hand 
with Reynolds sizable investment in roll 
forming machines and tooling. 

Fordetails contact your nearest Reynolds 
Office listed under “Aluminum” in your 
classified telephone directory or write 
Reynolds Aluminum Fabricating Service, 
2051 South Ninth Street, Louisville 1, Ky. 


REYNOLDS ax ALUMINUM 
FABRICATING SERVICE 


52 Product Engineering — May, 1956 








The Finest Products 
Made with Aluminum 


are made with 


Write for your free copy of 8-page brochure, 


"Aluminum Rol Formed Shapes by Reynolds". MATT TTT TU Ta 


~ 


See ‘‘ FRONTIER”, Reynolds exciting dramatic series, Sundays, NBC-TV 
BLANKING e EMBOSSING e STAMPING e DRAWING e RIVETING 
FORMING e ROLL SHAPING e TUBE BENDING e WELDING e BRAZING « FINISHING 
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- Standardize on International 








t , 








U-169 


U-169, rugged 4-cylinder 48.6 hp valve- 
in-head carbureted unit, delivers top 
performance on “regular”’ gasoline. Can 
be adapted to burn LPG, natural gas, 
kerosene, or distillate. Ideal for com- 
pactors, %-yd excavators, water well 
drills, fork lifts, rotary snow plows, 12 to 
15 kw generators. 


UD-330 


UD-350, 4-cylinder diesel develops 78.5 
bhp as an engine, 75 bhp as a power unit 
shown above. Available in air compres- 
sors, bucket loaders, asphalt mixers and 
driers, 44-yd shovels and cranes, port- 
able screening plants, 25 to 40 kw gener 
ators, hoists, graders, pumps, and 
trenchers. 





UD-22 


UD-525, 6-cylinder, 121 bhp diesel with 
all-weather push-button starting as 
standard equipment. Available with 14 
major attachments, including 43-gal fuel 
tank, muffler, skid-type subbase. Fits 
29 different excavators, graders, com- 
pressors, other construction tools. 





international power units in various modifications are engineered to team with all these machines 












per 


Shovels, Cranes, Draglines 
17 Manufacturers 


Motor Graders 


5 Manufacturers 


Air Compressors 
5 Manufacturers 


4 Manufacturers 


Asphalt Mixers and Pavers 


6 Manufacturers 


ris 








be 
Sie 
,™ 
+ 


Crushers 


5 Manufacturers 


Fork Lifts 


3 Manufacturers 





Generators 


5 Manufacturers 


Trenchers 
3 Manufacturers 


12 Manufacturers 


U-450, one of the most popu- 
lar 6-cylinder carbureted 
engines on the market today 
for trucks, water well drills, 35 
to 50 kw generators, graders, 
y and draglines, 
big rotary snow plows, ditchers 
and trenchers. Develops 118.5 


+ yd shovels 


belt horsepower 


Horsepower 


Engine Displacement (with full 


Model 


Cubic inches) equipment less fan 





UD-1031 


UD-1091, diesel, largest of 
the 18 International 
develops 214 bhp, provides ex- 


engines, 


ceptional fuel economy for 34 
different makes of construction 
units, including 2 to 2'4-yd 
shovels, 8-cylinder compres 
sors, large asphalt plants and 
75 to 100 kw generators. 


Engine Displacement 


Model 


Horsepower 
with full 
(Cubic Inches) equipment less fon 





CARBURETED ENGINES 
U-1 60 17 @ 
U-123 123 31.2 @ 
U-169 169 48.6 @ 
U-264 264 53.5 @ 
U-220 220 64 @ 
U-240 240 66.5 @ 
U-282 282 79 @ 
U-372 372 96.5 @ 
U-406 406 104 @ 
U-450 450 118.5 @ 
U-1091 1091 214 @ 


UD-264 
UD-350 
UD-14A 
UD-525 
UD-140-D 
UD-18A 
UD-1091 


264 
350 
46) 
525 
525 
691 
1091 





DIESEL ENGINES 
57.5 @ 
78.5 « 
100 @ 
121 @ 
141 @ 

131.5 @ 
214 @ 


In most fields, you'll probably agree, you get 
the most for your money from the company 
that’s been a leader for the longest time 


In engines and power units, the outfit to 
turn to for longest leadership is International. 
Since starting manufacture in 1902, Inte 
and sold millions of 


In these 54 


national has built 
engines for heavy-duty work! 
years, International has pioneered in develop 
ing and perfecting many of the features you 
consider essential today. Valve-in-head design 
. all-weather diesel starting . . . replaceable 
cylinder sleeves... tocco hardening 
lubrication through drilled passages pre 
cision type bearings full-flow oil filters, to 
name a few. 
These 


such added advantages as 


features are back 


cost-cutting 
Honest horsepower ratings at speeds y« 


Easy installation with attachments t 
ever jobs you have 

Fully 
select and install the engin 
work 

Unmatched 
engine available as regular or optx 
kinds of equipment 


experienced sales 


with the same 

nal power wit! 
various modifications in many 
(one typical International engine, for instance, fits 
an International crawler tractor and 46 makes of 
loaders, compressors, asphalt mixers, pavers, exca 
j re lle rs) 


graders, and 
with International, this ready 


vators, generators, pumps, 
When you power 
adaptability lessen r parts inventory 


plifies and speeds operator training 


servicing problems a lot easier! 
International engine owners get another tremen 
dous benefit, too. To of the most 


experienced heavy-duty engine parts and service 


help them is one 


organizations in the world. At your service are 11 
giant regional parts depots, 173 Industrial Power 
Distributor locations, of Power 
Unit Dealers 


To get all these big profit-making advantages, be 


and hundreds 


sure to specify International power. Se« 
est Distributor or Dealer for all the facts. 


your near- 


CI) International Industrial Power 


Self 
Diesel and Car 


A COMPLETE POWER PACKAGE IN 
Propelled Scrapers 


bureted Engines 


LUDING 
ind Bottom-Dumps 


lfgelaies 


Crawler, 


and Rubber-Tired Loaders 


Wheel, and Pipe-Boom Tractors 








. a 


Formula for Efficiency 

Hays Combustion Control helps achieve top efficiency of steam 
generating facilities. 

For the simplest and most positive method of transmitting 
motion in the Hays Power Unit and the Hays Airflow-Steamflow 
Meter, HEIM Unibal Spherical Bearing Rod Ends are used. 





Hays Electric Power Units provide compact, easily 
controlled means of operating dampers at boilers, 
industrial furnaces, kilns, and similar applications. 
The illustration here shows the Hays Units con- 
trolling the fuel feed on two Pulverizers. 





the HEIM Zecéae ROD END 


was developed to overcome the problem of 

misalignment in push-pull controls. It consists of a 

single ball bored through the center, bronze bearing 

inserts, and an outer member of steel or other 

suitable material. 

This type of Unibal bearing presents a larger surface 

supporting area and carries greater radial and thrust HEIM 
loads. Because of the universal motion of the ball, ROD END 
the Heim bearing corrects any misalignment of 

the shaft in all directions. 


THE HEIM COMPANY 
FAIRFIELD, CONN. 


There is a brand new catalog of Heim beare 
ings now ready. Please write for your copy. 
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and Brass 


























PUMPS 
DEVELOP OIL HYDRAULIC POWER 


2 to 100 gpm—continuous duty operation 
up to 1500 psi—up to 1800 rpm—single 
or double rotation—constant delivery. 


Leak proof oil seals 
Pad mounting 


Fig. 1—Two gear pumps assembled in tandem on common shaft 
deliver independently —can be piped for dual operation or com- 
bined for double capacity single operation. “Pressure Pocketing” 
reduces slippage, friction and wear—volumetric and mechanical 
efficiency over 90%. 

OUTPUT (G.P.M.) 
at discharge pressure psi 


500 1000 1500 


. a 
2.3 0.5 


INPUT (H.P.) 


at discharge pressure psi 


1000 1500 


GEAR SPEED 
SIZE (R.P.M.) 


PC 600 
series 1200 
ad 1800 
PD 600 
1200 

1800 


PJ 600 
series 1200 
2” 1800 | 62.1 
Performance data for PC and PD pumps having gear widths other 
than shown above can be approximated by multiplying values in 
above table by width of desired 
































3 gear widths, 12", 1", 1-12". — 


4 round shaft sizes 


gear; for PJ] pumps multiply by ‘ ” 
1/2 the width of desired gear. ] ©y ese Sper: 
oj C 
PC SINGLE PUMPS hl 
— B 


MOTORS 
UTILIZE OIL HYDRAULIC POWER 
2 to 68 hp—continuous duty operation 
up to 1500 psi—up to 1500 rpm—single 
or double rotation —variable speed. 


Precision ground steel gears 


Gear roller bearings 


Flange mounting Gear thrust plates 


Fig. 2—Single gear motor can be piped from side on end ports. 
Extra large gear bearings maintain shaft alignment; heavy-duty out- 
board bearing absorbs drive shaft and shock loadings. New leak- 
proof oil seals maintain internal pressure balance. 


INPUT (G.P.M.) 


at input pressure psi at input pressure psi 


1000 1500 1000 


mc 600/08 14 24 | 4. 47 
series 1000 4 : 7.4 
a 1500 10.4 


MD 600 8.6 
series 1000 13.6 
1” ~=1500 19.0 


MJ 600. 21.8 
series 1000 15.8 35.4 
2” 1500 21.5 55.0 


Performance data for MC and MD motors having gear widths other 
than shown above can be approximated by multiplying values in 
above table by width of desired 
gear; for MJ motors multiply by 
1/2 the width of desired gear. 


OUTPUT (H.P.) 
GEAR SPEED 
SIZE (R.P.M.) 

















A* = 4”"+ qw 
gw = gear width 


MC SINGLE MOTORS 
3 gear widths, 1/2", 1", 1-1/2". 
4 round shaft sizes. 


pedestal and 3 flange 
mountings. 

tapped ports—side or end. 
PD SINGLE PUMPS 
7 gear widths, 1/2", 3/4’, 
g*, 82,2, 282, 3° 

8 round and 3 splined 
shaft sizes. 

pad and 7 flange mountings 
tapped ports—side or end 


PJ SINGLE PUMPS 
5 gear widths, 2", 2-1 2", 3”, 
3-1/2" and 4”. 

1 round and 1 splined 

shaft size. 

2 flange mountings. 

tapped or split flange side 
portings. 


A* = 51/4"-+ gw 


B = 6!” 
C =6%" D senies 


A* = 7”+- qw 






































B 
*When fitted with socket head cap screws. If fitted with hex head 
cap screws add thickness of head. 


pedestal and 3 flange 
mountings. 
tapped ports—side or end 


MD SINGLE MOTORS 
7 gear widths, 1/2", 3/4", 
ee ae Se 

8 round and 3 splined 

shaft sizes. 

pad and 7 flange mountings. 
tapped ports—side or end. 


MJ SINGLE MOTORS 


5 gear widths, 2", 2-1/2”, 
3", 3-1/2” and 4’. 

1 round and 1 splined 
shaft size. 

2 flange mountings 
tapped or split flange side 
portings. 
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Valves - 
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VALVES 


CONTROL OIL HYDRAULIC POWER 


1/2” 


1”—60 


—20 gpm capacity, 3/4”—35 gpm capacity, 
gpm capacity—operating pressure up to 2000 psi 


non-restricted full flow parallel circuiting 







Double acting— float 
Double acting 


Single acting 


tlet 


Top or side inlet 


Relief valve 


Fig. 3— Multiple directional control valve consisting of five mani- 
fold sections assembled into a unit. Any combination of operating 


manifolds, even up to a dozen or more, 


single space saving unit 


MANIFOLD SECTIONS 
INLET MANIFOLDS 


Side or top connections 
Screw or slug type relief valve 
or without built-in relief valve 


OPERATING MANIFOLDS 


Single acting, double acting, 
double acting float in neutral 
and double acting float in hold 
position. 

Built-in positive hold check 
prevents load drop. 


OUTLET MANIFOLDS 


Tapped connections to pro- 
vide for top or side return to 
tank, pressure beyond or direct 
bottom dump into tank. 


can be assembled into a 





—8cp 


“ 
F . 
B-screw C-slug D-none 
° ~ 


- ' - 
* relief vaive 


\ cylieder outlets 

' AI 
-i- 

t S- seats, Cte “noat with poppet in neutral 


| deuble—fowt AJ. ag 


vesmis 





APPROXIMATE OVERALL DIMENSIONS (IN.) 


SIZE ABCD EF G 


H !t§ JKLM WO 





¥”! 7eYll als AMe2'4}10 | 


1123 Yig13 


3%q2 | Tb he? 


%,”| siouil bal 23 AKI % haalan2iey| av nx 


1” 103 lial wiBYsI14 


CHECK THESE FEATURES 


FEATHER TOUCH OPERATION 

Spools always in hydraulic bal- 
ance provide extremely fine 
throttling for precision control 


NO LOAD DROP 

Positive hold check built into 
every operating manifold sec- 
tion. 
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Pumps - Motors - 


7% 7% 





648 1 hoy dey 3y 


@ Spring or poppet detents 





Solid spool 





Load drop check 


Cylinders 


Valves -« 


CYLINDERS 


UTILIZE OIL HYDRAULIC POWER 
single acting, double acting, telescopic 


capacity up cto 25 tons- 


Two piece piston 


Fig. 4— Double acting solid plur 

piston. Disassembly for easy inspection 
or stuffing box packings is a simple field 
no metal to metal contact between piston 


operating pressur 






Bronze wear ring 


DOUBLE ACTING 
ROD. DIAMETER 


Piston packing 


ger cylin 


strc ke up 


ce up 





to 45 inches 


to 1500 psi 


Removable stuffing box 


and replace 


operation 


1 1%%1%1% 2 


der hitted with two 


ment 


and cylind 


=< 
a” 


Bronze packing nut 


piece 
of piston 
Note there is 


er 


2 2% 2% 





CYLINDER 0O.D. 


DISPLACEMENT 


EFFECTIVE AREA ust 


PUSH 
PULL 


244| 2%) 3 
0141.0171.0211036,061/.094.133).179,.242 
.010,.012).016.028).054).080.119..158).220 
3.1 |4.0 | 4.9 |8.3 [14.2/21.630.741.355.9 
2.4 2.7/3.7 |6.5 112.418.527.536.350.9 


SINGLE ACTING 


13%4|4%|5%4|6%|8 |9% 























PLUNGER DIA. 1 1% 13%, 2 2% 234 334 4% 534 6% 7% 
CYLINDER 0.D. | 1 %4| 234|254|2%|3%|3%|4%|5%16%8 19% 
DISPL’CM'T 003,008,010.014).021).026).048.077).112).155.210 
EFF. AREA 0.8/1.8 |2.4/3.1 |4.9 |5.9 111.017.7126.085.848.7 
TELESCOPIC 4 SLEEVE 
2 SLEEVE CYL. 0.0. 6% 8 9% 
CYL. O.D. 4% 5% 6% 8 9% ist | 5%16%|7% 
SLEEVE '8T | 334) 434) 5%) 6%)7% sreeve 2m0 | 4%4|5%|6% 
DIA. 2m | 23% 344) 4%) 5%)/6% OA. — ano | 3% )4%|5% 
DISPL’CM’T |.037,0621.095).133).183 arn | 2%/3%/4% 
3 SLEEVE DISPL’CM'’T | .066),098).139 
CYL. 0.D. 5% 6%, 8 9, 5 SLEEVE 
ist | 4% 15% 16% 17% CYL. 0.D. 8 9% 
SLEEVE oun | 3% 14% [5% 6% tet 16% 11% 
3a | 2% (3% |4% [5% 2m 15% 16% 
DISPL’CM’T | .050).079.115,.159 SLEEVE ang | 43, Icy, 
Figures in tables shown in units as follows 4TH 3% 4y, 
diameter— inches re uare inches ca P 
roe septs Peat = per a ' STH 2% 3% 
displacement—galions per inch of stroke DISPL'CM’T 083 121 
EFFECTIVE AREAS OF SLEEVES 
SLEEVE DIAMETER 234 33% 434 5% 6% 77 





EFFECTIVE AREA 
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| 5.9/11.0117.726.035.848.7 


Cylinder capacity, neglecting friction loss, can be approximated by 
multiplying rod, plunger or sleeve effective area by operating pressure. 


© Salt Lake City, Utah 
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How Dayton V-Belts enabled 
appliance makers to design 
more efficient, compact Washers 
and Dryers of higher styling! 


Case History Spec. No. K12078 


The Problem: Obtain peak drive performance for 
new automatic dryer designed with a highly > 
stricted speed range heretofore impractical. Reduce 
inherent drive noise. ? 

The Approach: Develop special V-Belts and build 
test machines which will duplicate exact dryer 
conditions. nee: : 

% effective in main- 
e Solution: New V-Belt 100 Jo € ve | 
"cae desired speed within required limits, elim- 
ination of drive noise. 


Dayton V-Belt turns dryer drum, silently, at exact speed required to produce dry, fluffy clothes. 


Case History Spec. No. K12078 relates the successful efforts 
of one major appliance manufacturer to maintain and hold 
dryer speed within its most efficient range. 


The Problem: 


1. To develop a dryer V-Drive capable of maintaining drum 
speed within rigid range limitations 

2. In addition, to neutralize inherent noise caused by a float- 
ing idler type assembly confined in a metal cabinet. 


Approach to Solution: 

1. After consultation with appliance designer engineers and 
review Of specifications, Dayton V-Belt engineers made rec- 
ommendations regarding tolerances for pulley groovy ings and 
motor speeds. 


2. Test machines were then developed, at Dayton Rubber, so 
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calibrated that infinite speed differentials could be measured 
in checking sample V-Belts at precise speeds. 

3. V-Belt samples were then produced to reach and maintain 
close speed tolerances 

4. Alterations in cross-section and construction followed to 
build samples capable of Operating within specific speed re- 
quirements, pulley diameters, tolerances. tensions, etc 

5. New samples met all speed restrictions perfectly only 
one problem remained: Elimination of noise 

6, Further refinement in V-Belt design and construction pro- 
duc ed a noiseless V Belt drive 

7. Result: The new automati: dryer operated continuously 
and silently, at the exact speed desired for most effective per- 
formance, thanks to Dayton V-Belts and Dayton V-Belt 
engineering assistance. 


Product Engineering — May, 1956 








Case History Spec. No. 114133 


The Problem: Tortuous back bend, limited take-up 


area plus small p 
rugged condition 

The Approach: Build new, 
with low-stretch qualities a 
friction. 

The Solution: New 
nates vibration and ° 
limits. 


ulleys combine to create unusually 


s for V-Belt drive on washer. 
highly flexible V-Belt 
nd high co-efficient of 


belt maintains tension, elimi- 
‘stays put” within adjustable 


Spec. No. L14133 highlights advantages of 
The Problem: 


Washer drive specifications called for V-Belt to operate over 


small pulleys subjected to a tortuous back-bend in driving 
spinning drum 


The Approach to Solution: 
In designing a V-Belt with the necessary flexibility and ten- 
sion to operate on the small pulleys and take the terrific back 


Case History Spec. No. 013912 


The Problem: To obtain maximum power —_ 
mission for washer employing V-Belt in restricte 
space over sub-diameter pulleys. | 

The Approach: Explore possibilit 
ing a V-Belt with unusually low s 

The Solution: New V-Belt produced for poconnt 
production. Follow-up research and development 


instituted for later improved models. 


ies for develop- 
tretch factor. 


Dayton engineering on multiple-feature drives. 


bend it was also necessary to provide a smooth back surface 


on the belt to insure against vibration 


A,” mn 


The Solution: 


Special cords and new internal belt construct 


10n provide 
the answer. Smooth contact with spinning drum was solved 
by a special V-Belt manufacturing 


process exclusive with 
Dayton Rubber. 


Spec. No. D13912 emphasizes value of engineering assistance of automatic washer drive. 


The Problem: 
Space limitations requir d V-Belt transmit full power over 


extremely small sub-diameter pulleys without slippage 


Approach to Solution: 

1, Experimental V Belts were built with a high degree of 
flexibility to provide greater grip on sub-diameter pulleys 
and in addition, made assembly easier 

2. Special low-stretch cord was processed and incorporated 
to maintain tension throughout V-Belt life 

3. Laboratory and field tests prov d dependability of new 
V-Belt and assured long service life 


The Solution: 
A V-Belt was produced rugged enough to meet every re- 


quirement of the new automatic washer 


Product Engineering — May, 1956 


Further Development: 


The solution was only the beginning for Dayton. Continued 


ynitis 
research and testing were begun at once to meet other new 
operational requirements for later models 


These Case Histories typify the close engineerit 


g sist 


ance available from Dayton’s experienced staff of V-Belt 


engineers. For assistance in improving your appliance writ 
Dayton Rubber Co., Industrial O.E.M. Div., Dayton 1, Ohio 


© O.R, 1956 
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WORLD'S LARGEST MANUFACTURER OF V-BELTS 
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Typical of the many switch designs Mallory has developed 
is this rotary voltage change switch for electric motor service, 
to connect field windings in series or parallel. 


Your “Special” Switch Problems 
Solved Economically...by Mallory 


A LOT of expert attention to design details goes into their range of standard types, Mallory engineers are 
the numerous types of Mallory switches. Take the thoroughly qualified by experience to create custom- 
motor voltage change switch illustrated here. Its fitted designs. 

silver plated phosphor bronze stator contacts are 
built to assure constant contact tension and maxi- 
mum electrical conductivity. The whole assembly, 
though simple in appearance, is engineered for extra 
ruggedness to withstand severe vibration encoun- 
tered in motor service. 


Standard or custom-made, the switches you get from 
Mallory give you many extra values. 


Count on Mallory for performance... founded on 
ingenuity in mechanical design, and on utilization 
of Mallory’s special experience in contact alloys. 


Whether your product calls for a simple or complex Count on them for economy... the result of pre- 
switch ...rotary, push-button, plunger or special cision production in Mallory’s modern, high-volume 
type ...it pays to see what Mallory can offer you. manufacturing facilities. 

In cooperation with leading manufacturers, our staff 
of switch specialists have developed a broad range 
of standard designs, readily produced with existing 
tooling. One of these may exactly match your prod- 
uct requirements... at a cost that can provide real Write or call Mallory today for a consultation on 
savings. And if your needs are for something out of your own product’s switch requirements. 


Count on them for ready availability. Mallory pro- 
duction is geared for prompt delivery to meet your 
schedules. 


Expect more...get more from 


Serving Industry with These Products: PR. MALLORY & CO. inc 
Electromechanical—Resistors * Switches * Tuning Devices * Vibrators 
Electrechemical—Capacitors «+ Rectifiers * Mercury Batteries 
1 ie ‘ —_— 


Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 





MALLORY & CO ' INDIANAPOLIS 6, INDIANA 
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Looking for really heat-resistant rubber? General Electric’s 
Class 700 silicone rubber offers serviceability up to 600 F! G-E silicone rubber provides... 
That’s why it’s being used for aircraft ducting and oven door 
seals subject to intermittent temperatures of 600 F. And it pro- 
vides continuous service at 300-500 F as seals and gaskets in ; 
jet engines, diesel engines, clothes dryers, electric cookers, —_wtstanding | a 
! 
1 


° ° ° resistance to 
steam irons and heat sealing equipment. extreme compreseien 
se 


temperatures 

Where can YOU use G-E silicone rubber? 
There’s a kind for almost every requirement, classified accord- 
ing to dominant property for easy selection and specification. f 
For example: Class 300 offers the best recovery after compres- _ Dielectric c Unequalled 


| ~ 
strength i" t t 
. . og eae resistance to 
sion of any known rubber! Class 500 provides flexibility at  stabie at nigh 4 aging, enone, 
| 
| 
| 





150 F below zero! Which class is best for you? temperatures * weathering 


For more details on G-E silicone rubber, 
see your “Sweet's Product Design File.” 





SILICONE PRODUCTS DEPARTMENT SECTION 61-3D 
GENERAL ELECTRIC COMPANY WATERFORD, NEW YORK 


Send today for a NEW, REVISED i Please send me, at no obligation, technical data on 
“LIGHTNING SELECTOR”! > : G-E silicone rubber, inciuding a newly revised 


“Lightning Selector’ and up-to-date list of fabricators 


Progress /s Our Most /mportant Product Name___ 


I 


GENERAL @@ ELECTRIC | 


City Zone... State _ 








1M CANADA: MAIL TO CANADIAN GENERAL ELECTRIC COMPANY. LTO TORONTO 
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No job is too tough for a FLEXLOC. TOMKINS-JOHNSON uses a 
FLEXLOC on the piston rod of its revolutionary Super-Cushion 
Air Cylinder. The maker doesn't take the chance of a nut com- 
ing loose and damaging the whole cylinder. 


What FLEXLOC 


locknuts do for you 


FLEXLOCs eliminate complicated, 
time-consuming methods of locking 
threaded fasteners. They offersimpler, 
faster application and safer, more 
dependable locking than plain nuts 
and lockwashers, castellated nuts and 
cotter pins, or nuts and jam nuts. 
And they won’t work loose. 


The reasons for all this are plain. 
FLEXLOCs are one piece—nothing to 
assemble, come apart, lose or forget. 
FLEXLOCs are all metal—have higher 
tensile than most other locknuts and 
are not affected by temperatures to 
550°F. FLExLocs are both stop and 
locknuts—don’t have to seat to lock, 
and stay put anywhere on a threaded 
member as soon as their locking 
threads are fully engaged. 


SPS can deliver any quantity of 
FLEXLOCs in a wide range of sizes. 
Stocks are carried by industrial dis- 
tributors everywhere. Write for liter- 
ature. SPS, Jenkintown 28, Pa. 


FLEXLOC 


®) 


LOCKNUT DIVISION 
STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 
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CUSTOM-BUILT USE-ABILITY... 


Swivel-mounted 
portable tool motor. 


Product Engineering 


for your motor-driven products 


Exceptional performance and dependability go with useability in Lamb 
Electric Motors because they are: 


(1) “tailored” to the exact requirements 
of an application. 


(2) built of quality materials by precision- 
minded personnel. 


Our company is equipped and organized to custom-manufacture on a 
volume basis; hence high quality and controlled costs go hand-in-hand. 


We would like to discuss these advantages with you for your new and 
vedesigned products. 


THE LAMB ELECTRIC COMPANY ° KENT, OHIO 


In Canada: Lomb Electric—Division of 


Sangamo Company Ltd.—Leaside, Ontario 


Electric 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


Aircraft de-icing 
pump motor. 











May, 1956 


if you are 
in any of the 


at left write anc 


shall be glad to senc 


full nformation 





A composition that is almost twice as hard 
as the hardest steel... KENNAMETAL 


Kennametal is the registered trade- 
mark of a series of hard alloys of tung- 
sten, tungsten-titanium, and tantalum 
carbides. These compositions are the 
hardest practicable metals made by 
man. In scratch hardness tests, these 
hard carbide particles are between sap- 
phire and diamond. On the Rockwell 
“A”’ Scale, different Kennametal grades 
test from 90.0 to 93.0, while that of 
HSS 18-4-1 heat-treated steel tests a 
maximum of 85.0. The Knoop Test 














(right) at 100g. Impression in the 
Kennametal is only about half of that 
on the steel. 

Photomicrographs below are of 
Knoop tests on grains of carbide in- 
gredient of Kennametal. Knoop test 
numbers (at 100g) are: tungsten car- 
bide, 1900; tungsten-titanium carbide, 
2200; titanium carbide, 2500. These 
tests show those 
carbides are from 
two to three times 
as hard as steel in 
the absolute scale 
of Kgs per square 
mm of area of im- 
pression. 











Tungsten carbide 











K8 Tungsten carbide 18-4-2 Steel 
gives 2100 (K100) for Kennametal and 
800 (K100) for steel. 
Photomicrographs above show re- 
sults of Knoop hardness test on Kenna- 
metal K8 (left) and HSS 18-4-2 steel 

















Tungsten-titanium carbide Titanium carbide 


Extreme Hardness of KENNAMETAL Utilized by Designers 


A West Coast manufacturer switched 
to solid Kennametal tungsten-titanium 
carbide tools for internal threading of 
stainless steel rings, jumped production 
from 35 to 40 pieces between grinds to 
80 to 100 pieces with Kennametal. And 
the latter showed no cratering and only 
slight edge wear requiring only light 
grinding. 


A manufacturer of aircraft landing 
gears uses the hardest grade of Kenna- 
metal cutting edges for interrupted cut- 
ting of SAE-4340 steel (220,000 psi ten- 
sile strength), at 1 4 times greater speeds 
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and with over 10 times longer tool life. 
Both sides of 54 pieces are rough cut 
and finish cut between grindings. 





— 





Finish TURN 











2400 to 3600 (depending on shell 
hardness) 90 mm shells are finished- 
turned using the hardest grade Kenna- 
metal before regrinding is required. 


Perhaps KENNAMETAL’s Extreme 
Hardness Can Help You, Too 


Together with absolute hardness goes 
surprisingly greater resistance to wear 
and deformation. It is vital to innum- 
erable industrial applications. Perhaps 
it is the characteristic you need to get 
YOUR idea off the drawing board and 
into production. It is worth investi- 
gating. Write to KENNAMETAL INCc., 
Latrobe, Pennsylvania, and ask for 
Booklet B-111. 


* Registered Trademark 


SEE OUR EXHIBIT 
Booth 313 


at the Design 
Engineering Exposition 


MAY 14-17 
Convention Hall 
Philadelphia, Pa. 


Come in and visit us while you are 
in Philadelphia. See “‘live’’ demon- 
strations that prove the many out- 
standing characteristics of Kenna- 
metal and Kentanium (the titanium 
carbide for application at 1800° F 
and above). See such demonstrations 
as: 

e The Torque Test 

e The Hardness Test 

¢ The Deflection Test 


* The Vibration and 
Chatter Tests 


Inspect dozens of sample machine 
and processing equipment parts 
made from Kennametal and Ken- 
tanium ... typical applications be- 
ing used in practically every indus- 
try. Our engineers will be glad to 
talk over any of your problems and 
advise how you may use these hard, 
strong metals to advantage. 


Product Engineering May, 1956 
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ALLEN-BRADLEY 
HEAVY DUTY PUSH BUTTONS 


These new Bulletin 800 heavy duty push buttons are the modernized version 


of that old reliable line of A-B heavy duty stations. Advantages—wuntil now 







restricted to the oiltight stations for machine tool use—have been built into 


these new heavy duty stations—and you'll like the result. 


For instance, each button or pilot light is a self-contained unit which can be 
mounted singly or in groups—vertically or horizontally—in o variety of 
standard Allen-Bradley enclosures, with the name plate reading in the right 

Bulletin 800 heavy duty STOP direction. Double break, silver alloy contacts used throughout. Send for 


button ready to mount in en Bul 
cleeure. (See below) ulletin 800, 


Allen-Bradley Co., 1316 S. Second St in Canado 
Milwaukee 4, Wisconsin Allen-Bradley Canada Ltd., Galt, Ont 


a7 -BRADLEY 


aa 
{ 
A small stock of standard com- a a sat de 


ponents lets you assemble any 
special heavy duty station 
There is no waiting for special 





push button stations 


Right— Internal view of con- 
tact block showing double 
break N.O. & N.C. stationary 
contacts. The pushrod carries 
the moving contacts. 


Left —External 
view of contact 
block showing 
N. O. & N.C. 


terminals. 














— 


£s i e3 Two button station with 


name plate and clamp- 
ing ring removed from 
cover. 


A NEW LINE OF ALLEN-BRADLEY HEAVY DUTY 


Type AK1B flush head START button 


ca 


Type EK11B cylinder lock unit 


Type HK1 1B wing lever 
selector switch unit 


Type PK16 pilot light with 110 v, 
60 cy. transformer. Available 
with 220-440-550 v, 60 & 25 


cy. transformer 


PUSH BUTTONS 


Allen-Bradley heavy duty push buttons have been 
redesigned to take advantage of the type of 
construction that has made A-B oiltight machine 
tool stations so popular. 


While the new Bulletin 800 heavy duty line is 
not oiltight, it uses contact blocks that have proved 
so dependable in the Bulletin 800T oiltight push 
buttons. Special heavy duty stations can be as- 
sembled on the job from a small stock of standard 
components. 


Several types of operators 
are available, such as standard 
head, mushroom head, coin slot, 
key type, wing lever, and 2 or 
3 position selector switches. The 
buttons can be supplied in dif- 
ferent colors. 


These push button stations can 
be easily arranged for either 
vertical or horizontal mounting 
—with the name plates reading 
correctly for the desired 
mounting. 


Standard enclosures accom- 
modate up to 8 buttons and 
pilot lights. Enclosures for more 
than 8 units can be supplied. 
Write for Bulletin 800. 


Allen-Bradley Co. 
1316 S. Second St. 
Milwaukee 4, Wis. 
In Canada 
Allen-Bradley Canada Ltd. Five button 


Galt, Ont station with 
, ; pilot light 


MOTOR CONTR 


Type BK6B ext. head STOP button 


io 


Type DK6B mushroom head button 


Type HK2B selector switch 


Type FK2B 2 but- 
ton interlocked 
station 





A Timely Word to Drafting Department Heads... 


NOW" Is the Time to Get Your New 
Modern Bruning Copyflex Machine! 


* Because you'll need greater print- 
making capacity to meet the push 
for more drafting room ovtput! 


* Because your old reproduc- 
tion unit can’t keep pace 


with increased demands! 


7 

* Because, with management's 
desire for greater production, 
you can get top level approval 


for new equipment! 


You Need It! The boom in production means more 
pressure than ever for engineering prints. Modern Copy- 
flex will help you deliver them! New, better-than-ever 
models bring you faster reproduction speed and a host 
of operator conveniences to step up production. 


You Want It, Surely! Take this opportunity to replace 
that old, inadequate unit with efficient, trouble-free Copy- 
flex—no exhaust venting, no plumbing or auxiliary equip- 
ment, no installation other than an electrical connection. 


You Can Get It! Chances are that your firm, like most 
others, is gearing up for greater-than-ever production. 
You couldn’t pick a better time to include new, higher- 
production equipment in your program. There’s a new, 
improved Copyfiex model to suit every price and 
production requirement. Mail coupon today. You'll be 
glad you did! 





Three Other 
New, Improved 
Copyflex 
Models 


Model 250. Newest and finest of 
its size. Takes less than a sq. yd. of 
floor space. Up to 25 f.p.m. speed 
—18%" printing width. Avto- 
matic stacking and separation 


(BRUNING | 


Best Process! Best Machines! 











OX 


CHARLES BRUNING COMPANY, INC., 4700 Montrose Ave., Chicago 41, Illinois 


In Canade: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont 


Best Selection of Materials! 


Specialists in Copying Since 1897 
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NEW COPYFLEX MODEL 500 


A new, ultra-fast, heavy-volume machine offering 
top mechanical speed of 40 f.p.m., automatic 
separation, front or rear delivery, automatic 
stacking, and a host of other advanced features. 


Model 35. Provides up to 
30 f.p.m mechanical speed ond 
o full 46-inch printing width for 
heavy volume reproduction — ot 
a thrifty, low price 


Model 100. The helper your big 
machine needs. Mokes up to 300 
prints of one or many different 
8'A" x 11" originals per hour—ot 
less thon 1¢ each for materials 





Charles Bruning Company, Inc., Dept. 53-0 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me information on Copyflex process 
Model 250 Model 35 Model 100. 


and Model 500 


Name Title 





Company 





Address 





City County 











COEFFICIENT OF FRICTION VERSUS 
SPEED FOR TWO CORK COMPOSITIONS 


FACING PRESSURE 
Ib. /in? 


| 
w 
° 


! ! 
i) ~) 
°o Ww 


APPARENT COEFFICIENT OF FRICTION 
wn 


TEST CONDUCTED with cork-faced tch 
6% 1D. x 9¥g O.D 8 

radial slots that divide plates and facings into 6 
Plates run in 200 F 


plates of 


the same size with | 


equal segment. transmission 
fluid, type A 
ee . t A 


FACING PRESSURE 


ib/in? 15 s0l45 75 96 





tT tT T 7 
600 1000 1200 1400 


T 
800 
| | 


! 





+ 
1600 


LINEAL SPEED AT AVERAGE DIAMETER—FEET PER MINUTE. 


' 





CORK CLUTCH FACINGS: 


How changes in cork compounds affect torque capacity 


Cork compound friction materials are unique in the high torque 
capacity they deliver. Just as valuable to designers, however. is 
the fact that this capacity can be greatly modified by changes in 
the cork composition 

Cork clutch facings can be compounded with a variety of resins, 
fibers, and rubbers. Because of this, an extremely wide range of 
different cork compounds is available, with each compound offer- 
ing somewhat different properties. This means that designers can 
usually find a cork facing material that will deliver the exact per- 
formance required. 

The chart above shows the values developed by two clutch plates 
Be- 


cause the metal plates were of the same design and size, the fric- 


identical in all respects—except for the facing compound 
tional patterns of both are similiar. But the apparent coefficients 
of friction produced by composition A are higher than those pro 
duced by composition B. 

This wide range of torque capacities is only one of many unique 
advantages offered by cork compound friction materials. More 


facts on these materials are in the booklet shown at the right. 


Armstrong 


NEW 16-PAGE BOOKLET 
For more 
of 


se nd 


information on the design ver 
cork compound friction ma 
ot “Armstrong 
Resilient Friction Materials.” 
booklet illustrated 
helpful charts and graphs and will be a 
ot 


satility 


terials, for a copy 


This 16 


page is with many 


information ft 
Cork ( 


7205 


useful 
files. Write 


Industrial 


source i your 


to Armstrong mpany 


Division Irvin Street 


Lane Pennsylvania 


iste! 


Armstrong FRICTION MATERIALS 


... used wherever performance 


> counts 


May, 1956 
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FOR SCUFF-RESISTANT BEAUTY. This Sunroc water FOR LONG, HARD SERVICE. Some of the Stainless Steel tubes 
cooler has, as standard equipment, a Stainless Steel in this bundle are 20 years old, despite the fact that they have 
kick plate for protection against scuffing and corro- been in continual service in a thermal cracking unit at a majo 
sion when floors are mopped. The deep drawn top southwestern oil refinery. Even though some of them have 
is also made from Stainless. It’s bright and invit- been lengthened by heliarc welding. they still retain their 
ing, and easy to clean. ability to handle corrosive products 


NG can equal 
# | Y 
Stainless Steel 


© No other design material can match Stainless Steel in 
its combination of desirable properties: corrosion resist- 
ance, strength and hardness, beauty, cleanability and 
easy fabrication. When seeking a source of supply, remem- 
ber that United States Steel offers the widest range of 


types, finishes and sizes available in the United States 





FOR SANITATION. This is a Stainless 
Steel rotary washer at a baby food 
plant of Gerber Products Com 
pany. Stainless Steel was used 


because of its great corrosion re U SS @i4 bb MVOiNGN Wn 
sistance, because it will not con S S| | \ ] }: SS S| } | | 
taminate the food products, because TT 1h A 4A) . AMAL 


it is so very easy to clean. Gerber’s 
uses a lot of Stainless Steel proc- 
essing equipment—including peel- 
ers, bins, steamers, holding tanks 


and filling machines. UNITE OD STATES S eee t 


SHEETS STRIP - PLATES BARS BILLETS 
PIPE - TUBES - WIRE SPECIAL SECTIONS 


Tighten socket screws tighter, more safely 
with High-Titan UNBRAKO hex keys 





High-Titan UNBRAKO socket screw 
keys are stronger than ordinary keys. TORQUE-ANGULAR DISPLACEMENT CURVE 
They are made of selected, accurately CER 36% GlnASeD Cars 
sized hex stock, with carefully formed 


90° bends that won’t break. The ends 





MAA IAM 
are cut square to engage sockets full [ torque 


SP 
a POINT 


These keys are heat treated uniformly ad 
to give hardness and ductility clear 
through without brittleness or 
decarburization 


depth for highest tightening power 


+ Se BREAKING POINT 


PROPORTIONAL LIMIT 


KEY Twist 

All this results in many advantages. 

You can torque up a screw tighter 

with an UNBRAKO than any other 

key. Performance is consistent—you can apply the same tightening torque 

every time. Screw sockets won't ream, and the keys won’t wear excessively 

If you should apply too much torque, a High-Titan would break, but enves we 

shear off clean and even with the top of the socket—not at the bend—and INBRAKO 

without leaving jagged exposed edges to gash your hands 

One High-Titan hex key is included with each standard package of 

UNBRAKO socket screws. High-Titans are also available as sets in con- 

venient, durable plastic key folds, and in bulk. Your authorized industrial 

distributor carries them in stock. See him today. Unbrako Socket Screw 
Division, STANDARD Pressep Steet Co., Jenkintown 28, Pa. 


TORQUE INCH-POUNDS 


LEGEND 











' 2 } 4 5 


ANGULAR DEFLECTION RADIANS* PER INCH 


“7% 


See us at the Design Engineering Show 
Booth 333-335 . STANDARD PRESSED STEEL CO 


| radian approsmotes 











THESE CURVES SHOW THE DIFFERENCE between an UNBRAKO 
a hex key and an ordinary key. The UNsRaAKO withstands more 

D tightening torque, twists through 180° without breaking, then 
U SOCKET SCREW DIVISION shears off even with the top of the screw socket. Ordinary 
en JENKINTOWN PENNSYLVANIA keys snap off suddenly at the bend 
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are the 
easiest 


FOOTE BROS. 
LINE-O-POWER SPEED REDUCERS 


Standardized interchangeable gearing — by Foote 
Bros. — lets you specify and get the particular re- 
ducer you want, in the quantities you need, direct 
from stock! Duti-Rated Lifetime Gearing in a com- 
plete range of interchangeable sizes, ratios and 
capacities are stocked and ready for assembly. 
Capacities range up to 200 H. P., ratios to over 
2700 to 1. Standard foot and flange type cast hous- 
ings are stocked, too, for straight or right angle 
drives. The drives you want are assembled from 
stock components and shipped as soon as your 
order is received. For a complete index to the al- 
most endless variety of Line-O-Power reducers 
immediately available, write for your copy of the 
Line-O-Power catalog today. See for yourself how 
you can get more for your drive dollar . . . faster! 
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mean faster deliveries 


This trademark 
ones stands for the finest 
wrmg 5 industrial gearing made! 


EDIESHBOS 





Belle Tower Travomssion Through Caller ears 
FOOTE BROS. GEAR AND MACHINE CORPORATION 


4545 South Western Boulevard, Department W, Chicago 9, lilinois 





No dezincification after Ni-Vee bronze 


parts replac« 


bronze stems in water system valves such as the 


works equipment manufact 


irer, Rich Mfg. Cc 


How Ni-Vee bronze valve stems 
halt failures in water system 


VALVE STEM BREAKAGE puzzled and plagued water 
system engineers in the City of Los Angeles. 

Cause of the trouble? Dezincification. A form of 
corrosion that sapped strength from manganese 
bronze stems in cast iron valve bodies. 

Finally city engineers found the answer. As a 
result of 5-year tests of copper-base alloys in a 
variety of waters, these engineers turned to valve 
parts cast in Ni-Vee* nickel-tin bronze. 


High mechanicals 
Containing less than 2% zinc, mainly for scav- 


enging in the melt, Ni-Vee bronze stays immune to 
dezincification. Thus, it retains its original strength 


JNCO, 


Teaot mate 


indefinitely. But that’s only part of the story. 


“as cast” tensile 
strength which simple heat treatment can lift up to 
90,000 psi. In addition, this bronze resists wear, im- 
pact and galling. It offers easy castability, low 
shrinkage, pressure tightness, fine grain. Versatil- 
ity plus economy 


Ni-Vee bronze gives you high 


Avail yourself of the money-saving advantages 
afforded by this simple family of five outstanding 
Ni-Vee bronzes. 
cast alloys have application for pressure, construc- 
tional and bearing needs. And write for your cop) 
of “Engineering properties and applications of 


NI-VEE BRONZES.” Do it now. 


Use them anywhere copper-base 


THE INTERNATIONAL NICKEL COMPANY, INC. n..vorcs.0.¥: 











TWO VANES ARE 
BETTER THAN ONE 


The hydraulically counter- 
balanced DUAL-VANES in 
DUDCO Hydraulic Pumps 
eliminate wear producing 
loads normally caused by 
unbalanced hydraulic forces 
and vane acceleration. DUAL- 
VANES also maintain MUL- 
TIPLE SEALING BARRIERS to 
slippage and power loss 
DUAL-VANES are a patented 
ond exclusive DUDCO feature. 


Member NFPA 


matomal 
FLUO 
POWER 
assecuanon 
—_— 


CONTROLLED 
FLUID POWER 
Gives Your Machine Tools 
Greater Flexibility... 


DUDCO PF-100 Series Double Pumps with combina- 
tion relief and unloading valves provide high circuit 
flexibility through either automatic or external pilot 
control. For example...in a “hi-lo” circuit, large vol- 
ume delivery is available for a fast traverse cycle. 
Then, during the feed cycle, when small volume is 
required, one pump section unloads automatically .. . 
saving dollars in horsepower! These pumps can also 
be operated on separate circuits . . . each circuit pro- 
tected by its own relief valve 


DUDCO Pumps can operate continuously at 2000 
psi. Their exclusive “Dual-Vane” feature and ad- 
vanced design combine to assure long trouble-free 
performance and maximum simplicity in servicing 
Thus, they are a natural choice for a wide variety of 
high production equipment, including: Machine Tools, 
Hydraulic Presses, Die Casting and Plastic Moulding 
Machines, Closing and Clamping Devices and other 
functions calling for controlled variation in Pump 
volume. 


The PLUS factors in DUDCO Pumps weigh heavily 
at the sales end—so, WRITE...get the facts on 
DUDCO Dual-Vane Hydraulic Pumps and Fluid 
Motors. 


KALAMAZOO pivision 


THE NEW YORK AIR BRAKE COMPANY 





9012 E. MICHIGAN 


INTERNATIONAL SALES OFFICE, 


Product | ngimecc! 


: KALAMAZOO - maw N 


90 WEST ST., NEW YORK 6, WN. Y. 


\l 1" 


SPECIAL MACHINERY BUILDERS 
FIND HYDRAULICS SPECIALISTS 
VALUABLE ALLIES 


independent Engineering Firms 
Assist With Custom Designs 


A large part of the production equipment 
used in industry is specially built ma- 
chinery or machine tools tailored to indi- 
vidual 
these units are 


needs. Unlike stock equipment, 

one of a kind,” built to 
perform specific functions. And, because 
such machines are not standard in any 
sense, the problems of securing compo- 
nents and making them work are 
important. 


Fortunately for industry, there are today 
well established companies fully com- 
petent to assist with the design and engi- 
neering of the hydraulic circuits of such 
machines. They are also ready to supply 
and service the hydraulic components so 
vital to these machines. These distributors 
of Fluid Power equipment stock, sell, engi- 
neer and service component for 
even the most complicated Fluid Power 
circuit. They can furnish anything from a 
single hose coupling to a complete Fluid 
Power application and make the installa- 
tion if needed 


every 


One well-known organization of this type 
is The Rucker Company of Oakland, Cali- 
fornia, with four busy branch offices on 
the west coast. The Rucker Company has 
well stocked warehouses and provides a 
complete engineering service for its cus- 
tomers in every type of industry 


Another important organization servicing 
the Detroit area is the J. N. Fauver Com- 
pany. It carries in stock just about every 
type of hydraulic c 
chine builder 
engineering assistance t 
extent, too. 


mponent that a ma- 
furnish 
almost any 


uld use. It can 


Both of these companies stock a complete 
line of HYDRECO and DUDCO Fluid 


Power equipment 


They have no affiliation with the manu- 
facturers of the products they sell. They 
are owned and operated by independent 
businessmen 


who understand the prob 


lems of the independent b ssses they 








KALAMAZOO Division 
| The New York Air Brake Cor 
9012-5 E. Michigan 


1GZ00, 


I would like more information about the DUDCO 
PF-100 Series Double Pumps with Valve Panels 
| Please send me Bulletin DP-308 


| 
| Company 
| Address 
City 


Name 
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In All These Applications... 


3 NEW FEATURES OF G-E INTERVAL TIMER 
IMPROVE CONTROL AND CUT TIMING COSTS 


To give you even greater versatility in 
time control, the General Electric TSA- 
18 interval timer may now be equipped 
with these optional features: new reset 
contacts, elapsed time indication and a 
program retaining mechanism 


NEW RESET CONTACTS make possible 
either automatic resetting or automatic 
recycling in the same timer. A simple 
change in external wiring is all that is 
necessary to change from one to the 
other. With automatic resetting you can 
eliminate manual resetting or mortgag 
ing another circuit to achieve the reset 
action. With automatic recycling, the 
timer will reset at the end of a time cycle 
and immediately start the next cycle 
This gives you a continuous repeating 
time-cycle program 


ELAPSED-TIME INDICATION, shown by a 
small dial on the timer face, gives youacon- 
tinuous, accurate reading of time elapsed 
from the start of your time-cycle pro- 
gram—especially useful on long programs. 


PROGRAM RETAINING: In case of power 
failure the program-retaining mechanism 
will hold the timer at the point of inter 
ruption and restart it at this point when 
power is restored. (Cannot be used in the 
same timer with reset contacts.) 
MANY STANDARD “EXTRAS” are in 
cluded in the TSA-18 timer: delayed on- 
and-off timing in intervals from 1 second 
to 30 hours; knob-locking device to pre 
vent missetting; high setting accuracy of 
1%; high repeat accuracy of 14%; dust- 
proof case—all standard at no extra cost. 
YOUR COSTS ARE REDUCED because 
the TSA-18 interval timer will increase 
the equipment operators can handle and 
free them for more productive activity 
Waste or spoilage of materials can also be 
reduced, with the higher degree of uni 
formity that G-E timed control gives you 
For further information, contact your 
nearest General Electric Apparatus Sales 
Office, or write for bulletin GEC-1223 to 
Section 584-3, General Electric Company, 
Schenectady 5, N. Y 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





G-E TSA-18 TIMER WILL 
REDUCE COSTS IN ALL 
THESE OPERATIONS 


IN PLASTICS 


Automatic molding 
Scheduled mixing of materials 
Batch weighing 


IN METALS 


Heat treating 

Flame hardening 

Induction heater annealing 
Quenching cycles 

Firing of regenerative furnaces 
Plating 

Bath and soak cycles 

Motor reversing cycles——tumbling 
Batch weighing 

Sequencial adding of materials 


IN FOOD PROCESSING 


Sugar centrifuge control 
Dough mixing 

Dehydration equipment 
Automatic chicken pickers 
Roasting processes 

Motor reversing cycles agitators 
Adding ingredients in sequence 
Infra-red oven control 

Molding and pressing 

Batch weighing 

Bag folders 

Heat sealers——plastic bags 
Bag and box fillers 


IN MACHINE TOOLS 


Flame hardening 

Heat treating 

Resurfacing of grinding wheels 
Final polishing intervals 
Periodic lubrication 


IN RUBBER 


Tire and tube curing cycles 
Injection period control 


IN CHEMICALS 


Motor reversing cycles agitators 

Atomic radiation control——setting 
exposure reading interval 

Batch weighing 

Sequencial adding of materials 

Testing photographic emulsions 

Infra-red oven control 

Purging of filtration tanks 

Dehydration equipment 


IN CONTROL PANELS 


Single time-interval operation 

Multiple time-interval operation 

Recycling of timed operations 

Sequencial cycling of automatic 
machines 

Motor-reversing cycles 

Reclosing of circuit breakers 

Unattended substation starting 


AND MANY OTHERS 


Transit-system scheduling 

Glass polishing cycles 

Spin and surge protection of deep 
well pumps 

Automatic paint spraying devices 

Photo copying equipment 

Automatic door closing 

Dry cleaning and laundry mo- 
chines 

Alarm initiation 

Dust collectors and shakers 

Quality control 

Materials handling 

Periodic test sampling 





Why should you use valuable floor 


space to make parts like these? 


FERRULES 


for desk and 
chair legs, pipes, 
tool handles, 
cutlery handles 
and pencils, etc. 


EYELETS 
for all types of 
industrial fasten- 
ing applications 


GROMMETS 
AND 
WASHERS 


standard sizes in 
stock for canvas 
and fabric hard- 
ware and other 
uses 





STAMPED 
PARTS 


of every de- 


scription, includ- 


ing washers of 
heavy or light 
metal 


The American Brass Company has 
specialized equipment, such as high- 
speed multiple-plunger presses, for the 
economical production of parts like 
these for industry. It has thousands of 
stock tools which may save tooling-up 
charges—tools and techniques devel- 
oped over a century of service to manu- 
facturers. 

Your choice of metal: Parts like these 
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SCREW 
SHELLS 
for lamps, tubes, 
all electrical 
applications 





can be furnished in copper, brass, 
bronze, nickel silver, nickel, iron, stain- 
less steel, steel, and aluminum —in a 
wide variety of finishes. 

Standard products: For a selection of 
more than 1000 eyelets of common 
sizes and styles, as well as eyelets kept 


ANACOND 





DEEP 
DRAWN 
PARTS 
cups and shells 
of all types, 
finished or 
unfinished 


in stock, write for Catalog BG-1. 

Special products: Just send a sample, 
drawing, or description, together with 
quantity and other pertinent informa- 
tion. Address: The American Brass 
Company, Waterbury 


Division, Waterbury 20, Conn sess 


Brass Gor rds 


® MULTIPLE-PLUNGER 
PRESS PRODUCTS 





GM 
cay 

















Both bearings get cool air in 
new DELCO Electric Motors! 


Better cooling increases bearing life and reduces 


Cool air enters at both 
maintenance on heavy-duty TEFC units eee 
Two fans, each strategically located near one of the bearings, give these large 

totally-enclosed, fan-cooled Delco Electric motors a more effective cooling system. 

The bearings get the coolest air first. Then, the entire motor is evenly cooled as 

the air moves rapidly through special tunnels built in the wall of the main frame. 

This remarkable new system assures quiet air flow, increased bearing life and less 

need for maintenance. It’s another example of how Delco Products engineering Tapered fans turn cool air 
leads the way in solving your motor problems to provide more value, more ——. — heat off vital 
consistently good performance on every application. Contact your nearby ee 

Delco Products distributor or sales office now for all your motor requirements. 


DELCO Zaz MOTORS 


GENERAL Quiet air movement is 
MOTORS Ic DELCO PRODUCTS, DIVISION OF GENERAL MOTORS, DAYTON, OHIO controlled by large tunnels 


Frovecl best by Forformance / er cemboansay 


parton ome 
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Valve designers 


Regardless of the service requirements 


of that valve you're working on, there's 
an R/M Valve Stem Packing that will 
your sealir Water, 


derivatives, 


solve ig problem 


Steam, gases, petroleum 


and caustics a a e handled, even 
under the most adverse pressure and 


temperature conditions 
R/M die-formed Valve Stem Packings 


can be supplied in two general types: 
t t 


braided (asbestos yarns) and fibrous 


(plastic). The only limitation on shape 
is the type of construction desired. A 


wide variety of 


furnished to 


binders and lubricants 
can be meet individual 


requirements. 


to the die 
R/M 
and lathe-cut rings from many types of 


rubber, 


In addition types 


described, can provide die-cut 


rubber and synthetic with or 


without fabric reinforcement 


One of the _ neers 
the packing 
R/M offers co 


ooperation in the de 


ndustry 


mplete 


velopment of a packing 
to fit 
requirements. 


your individual 





PASSAIC, N.J. 
MATERIALS 








and engineers... it will pay you to specify 


RIM “CUSTOM-MADE” VALVE STEM PACKINGS 


formed 


FACTORIES: Bridg 


PACKINGS |: 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, 
MECHANICAL PACKINGS AND GASKET 


Charlest 


RAY BESTOS-MANHATTAN 


Rubbe 








Advanced engineering backed by over 60 years manu- 
facturing experience serves the design engineer who 
depends on R/M mechanical rubber products. A com- 
plete line of R/M engineered conveyor belts, for 
example, includes Ray-Man Conveyor Belt with extra 
flexibility, exfra tear resistance for heavy duty applica- 
tions where thick, narrow belts and small pulleys are 
required. Other constructions are specially designed 
for portable and package conveyors. If you use hose, 
R/M has light Homoflex Hose with rope-like flexibility 
for air tools and water; all-purpose constructions like 
new Allflex for air, water, oil, gases and mild chemi- 
cals. Special burst-resisting types with wire insertion 
can be made for high pressure to handle steam and air 
safely. Whatever your requirements, let R/M work 
with you. 

Condor and R/M Super-Power V-Belts are made 
with straight sidewalls to assure better tensioning and 
grip, less slip and longer life. Users call them “the 
smoothest running V-belts made.” Where flat belt 


drives are used, R/M offers a complete selection of 
belts and driving surfaces from low tension to desired 
slip for every requirement. Most revolutionary is the 
new space-saving R/M Poly-V® Drive that combines 
the positive tracking and V grip of V-belts with the 
strength and simplicity of flat belts in a single endless 
belt drive. It delivers up to 50° more power in the 
same space as multiple-belt drives or equal power in 
2/,the space— with no multiple-belt matching problems! 

R/M also designs and mass produces engineered 
molded parts of natural and synthetic rubber or sili- 
cone in any size or shape to meet your specifications. 


For booklet shown, or other data, 
write, phone or wire 
MANHATTAN RUBBER DIVISION 
Raybestos-Manhattan, Inc. 


Passaic, N.J 
GRegory 3-2000 


R/M RUBBER PRODUCTS FOR BETTER PERFORMANCE, LOWER COST 


SPECIALISTS IN 
SINTERED METAL, 


Ss 


Fan Belts and 
Rodictor Hose 


ASBESTOS, RUBBER, 
ENGINEERED PLASTICS 


Industrial and 
Automotive Hose 


Industriol! 
Drive Belts 


Abrasive and 
Diamond Wheels 


Brake Biocks, Linings 
and Clutch Facings 


Mechanical Packings 
and Gaskets 
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PACKINGS, GASKETS “‘itow-“"Prooucrs" PRECISION MOLDED PRODUCTS 


If you are designing or making equipment that must operate Precision molding is a mass-production method developed by 
under the most adverse conditions, R/M “Teflon” packings R/M for economically manufacturing asbestos, with binders 


and gaskets may be the answer to your sealing problem. They and fillers, into finished parts for siructural and 


have proved to be impervious to all known industrial acids, applications to accurate dimensions. Depending on quantity 
caustics and solvents; have zero water absorption; and show size and shape, precision molded parts not only cost 


excellent resistance to weathering because machining is reduced or eliminated, but 


The complete R/M “Teflon” line includes mechanical quently give better performance as well. Unlike other mar 
packings and gaskets, sheets, rods and tubes, thin-wall tubing facturers, R/M works with all kinds of friction materials 
tape, and special shapes made to order. *“Teflon’’-impregnated that whether you need precision molded products or some 


asbestos sheets and packings are also available. Don’t hesitate other type part, you can be sure of unbiased advice 
to call on R/M for answers to your particular problems. u bring your problem to R/M 


*Du Pont Trademark 
Vew R/M Bulletin N 55 mntains 
complete desien and engineering 
For booklet shown, or other data, . data on precision molded product 
Write for vour ¢ pv. For technical in 
PACKING DIVISION materia ask for Bulletin No. 50% 
Raybestos-Manhattan, Inc 
Passaic, N.J. « GRegory 3-2000 EQUIPMENT SALES DIVISION 


ASBESTOS TEXTILE DIVISION Raybestos-Manhattan, In 


6 Northwest Highway 
Raybestos-Manhattan, Inc Chicago 31, | 
Manheim, Pa. e Manheim 5-2211 ROdney 3-24 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES : Passaic, N.J.eBridgeport, Conn. «Manheim, Pa. «No. Charleston S.C. « Crawfordsville, Ind. «Neenah, Wis.e Peterborough Ontario, Canada 


‘Se 
FO), Br 
x , © 
= hs } RE 
Rubber Lined and Sintered Metal Asbestos Tefion Tape, Packings, Engineered Molded 
Covered Equipment Friction Elements Textiles Sheets, Rods, Tubes Rubber and Plastics 


write, phone or wire 
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Designers call R/M Poly-V the “ideal” belt drive 


Here it is . . . Raybestos-Manhattan’s answer to design constant from no load to full load to run smoother, 
engineers’ demand for a superior belt drive to simplify cooler, with less wear on belt and sheaves. Just two 
heavy duty power transmission. It’s the patented R/M cross sections of Poly-V Belt meet every heavy-duty 
Poly-V Drive . . . the only completely new concept in power transmission requirement, as compared to five 
power transmission which combines the strength and with V-belts. R/M Poly-V Drive cuts costly belt and 
simplicity of flat belts and the high V grip and positive sheave inventories to a new low! 


groove tracking of V-belts! R/M engineers who developed Poly-V Drive will be 


Why has it proved the “ideal” drive for a great variety glad to give you further data on these and other ad- 
of applications? vantages of this amazing new drive . . . and to work with 
you to determine the installation that will mean “More 
Use per Dollar” for your application. Contact an R/M 
representative or write for a copy of Poly-V Drive 
Bulletin #6638 


It saves space. R/M Poly-V Drive employs a single, 
endless, parallel V-ribbed belt running on sheaves de- 
signed to mate precisely with the belt ribs. Because 
this single unit belt has a much higher horsepower 
capacity per square inch than ordinary V-belts, drive 
sheaves are narrower. You get up to 50% more power CONDOR V-BELTS + R/M SUPER-POWER V- = 
delivery in the same sp: ace as a standard multiple V-belt Write for Bulletin #6868 on the 

drive, or equal power in as little as 2/3 the space . . . complete line of Condor V-Belts 

with less shaft overhang and less drive weight. aren eters On cones 

Poly-V Drive maintains constant pitch diameter at all #6628 0n R/ M Super-Power V-Belts 

loads. No more sinking of belts in the sheave grooves: with 40% more Horsepower capac- 

. ~rst . ity where needed. 
Poly-V belt speed ratio and belt position remain more 














*Poly-V is a registered Raybestos-Manhattan Trademark RM-626 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Q®dR GPT te S 


Fiat Belts V-Belts Conveyor Belt Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Cluth Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Laundry Pads and Covers * Bowling Balls 
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10 Waldes Truarc rings speed assembly— 
Eliminate parts and machining in precision control 


Kahn Rotary Speed Control 

Kahn and Company, Inc., of Hartford, Conn., use a total of 10 
Waldes Truarc Retaining Rings in this new mechanical-electric 
translator for automatic control of rotary speed. Truarc rings 
act as positioners and retainers to eliminate parts, simplify 
operations, save labor, and speed assembly. 


rsa 4 rT 
0+} 0 


7 
| 
: 
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Rotor Installation. In the old way, ball bearing was retained Flyweight Assembly. Formerly, 2 holes had to be drilled in 
by a threaded shoulder and threaded bearing cup retainer each of the 4 pivots, and 8 cotter pins were required 

New way, using two Truarc Rings (Series 5100 and 5000) elim- The new way, using 8 Truarc E-Rings (Series 5133), replaces holes 
inates 4 threading operations, bearing shoulder and threaded with grooves, reduces pivot size, leaves no projecting ports. Rings 
bearing cup. Assembly is quicker and easier, two ounces lighter. snap into place, speed assembly time by three minutes per unit 


Whatever you make, there’s a Waldes Truarc Retaining Ring sizes within a type...5 metal specifications and 14 different 
designed to improve your product...to save you material, finishes. Truarc rings are available from 90 stocking points 
machining and labor costs. They’re quick and easy to assemble throughout the U. S. A. and Canada 

and disassemble, and they do a better job of holding parts 
together. Truarc rings are precision engineered and precision 
made, quality controlled from raw material to finished ring. 


More than 30 engineering-minded factory representatives and 
700 field men are available to you on call. Send us your blue 
prints today... let our Truarc engineers help you solve design, 
36 functionally different types...as many as 97 different assembly and production problems...without obligation 


For precision internal grooving and undercutting ...Walides Truarc Grooving Tool! 


eo-- rT 
Waldes Kohinoor, inc., 47-16 Austel Place, L. 1. C. 1, N.Y. 


Please send the new supplement No. ! which 
brings Truarc Catalog RR 9-52 up to date. 


(Please print) 


Send for new catalog supplement 


WALDES 


 TROARC 


RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948: 2.411.426 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries 
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While in 
Philadelphia 
for the 
DESIGN 
ENGINEERING 
SHOW 
call on us 
with your 
sealing 
problems 


Automation now provides laboratory 


LINEAR'S exclusive ROTO-MOLD process has introduced automation to the packing 
industry: Perfectly uniform “O” Rings can now be delivered quickly —in any quantity! 
Here are the facts: 


e LINEAR ROTO-MOLD “O” Rings are made with laboratory precision in 
single cavity molds under individually controlled pressure. Molding dies 
are automatically brought into microscopic alignment. 


Every ROTO-MOLD “O” Ring is perfectly circular in cross section, with no 
transverse or other seams. You get precise uniformity without trimming or 
grinding. 


The ROTO-MOLD process is fully automatic. Contamination or imperfec- 
tions due to human error are eliminated. 


LINEAR ROTO-MOLD “O” Rings are available now, in a variety of sizes and com- 
pounds—including the latest polymers developed to resist destructive fluids at 
elevated temperatures. Write, phone or wire for complete details. 


“PERFECTLY ENGINEERED PACKINGS” 


LINEAR 


LINEAR Inc., State Rd. & Levick St., Philadelphia 35, Pa. 
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TORRINGTON 


can make your 





faster, better and for less | ‘ 


than you can make them 


INA 


\ 


MAN 
These are typical of parts that Torrington produces daily by sosnussnsneenennl )MPANY 

the hundreds or millions. If you use similar small precision 8 THE TORRINGS 

parts, mail the coupon today for the Torrington Small 

Precision Parts condensed catalog. Even better, send a sketch 
blueprint or sample part. We will give you a prompt 
quotation which will mean substantial savings to yo 
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Aang a? 230 Field Street, Torrington, Conn. 
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F. PERKINS LTD. (makers 
of internationally famous 
Perkics Diesel Engines) Have 
Sales, Service and Parts Out- 
lets in 106 Countries. 


Perkins Diesels are in use in 
the following 118 countries 
and regions 


ADEN 
AFGHANISTAN 
ALGERIA 


BARBADOS 
BELGIAN CONGO 
BELGIUM 
BERMUDA 
BOLIVIA 
BORNEO 


BRAZIL 
BRIT. CAMEROONS 
BRIT. GUIANA 
BRIT. HONDURAS 
BRIT. N. BORNEO 
BRIT. SOMALILAND 
BURMA 
CANADA 
CEYLON 
CHILE 
CHINA 
COLOMBIA 

STA RICA 
CUBA 
CURACAO 
CYPRUS 
CZECHOSLOVAKIA 
DENMARK 
DOMINICA 
ECUADOR 
EIRE 
EGYPT 
FE MALAY STATES 
FINLANE 





in the world market 


You can ship heavy export units—without motors—to almost any 
INDONESIA 


busy spot on earth—and rely on Perkins to install and service the power ITALY 
for those units at destination point! JAMAICA 
JAPAN 
Perkins produced over 4,000,000 brake horsepower in light, high-speed IBERIA 
. : : P » ; “ * LIBYA 
diesel engines in 1954. 70% of this output went into the world markets— LUXEMBOURG 


where Perkins Diesels set the world standard in motors up to 120 B.H.P 


. 


These versatile engines are available to specifications of your own 
engineering department. And Perkins maintain an engineering staff MOZAMBIQUE 
NEW GUINEA 


in Toronto, Canada to work with your company. Simply phone them. NEW ZEALAND 


They will fly down to discuss applications with you. NIGERIA. 


> " " NORTH RHODESIA 
Prototype installations can be made at Toronto or at your plant. 
Deliveries can be made from Sterling sources to you or direct to arg Ld 


your overseas branches or distributors. Panna 


. ’ : — : = PERSIA 
Make sure of expert diesel service and availability of engine parts for PHILIPPINES 
all your export units . . . cut shipping costs and assembly headaches PORT GUINEA 
. PORTUGAL 
. call Perkins Toronto Office today. PUERTO RICO 
- RUMANIA 
SALVADOR 
SAUD! ARABIA 
SIERRA LEONE 
SINGAPORE 
S. RHODESIA 


e ,: AFRICA 
F. PERKINS (CANADA) LTD. en 
wholly owned subsidiary of TANGAN 


F. PERKINS LTD., PETERBOROUGH, ENGLAND 


TRINIDAD 


UGANDA 

UNION S. AFRICA 
URUGUAY 

UNITED KINGDOM 
U.S.A 


U.S.S 
VENEZUELA 
WEST AFRICA 
YUGOSLAVIA 





B.F. Goodrich Rivnut makes nut plate 
and shock-proof seal in one operation 


ag & STRATTON CORP. wanted to speed the assembly 
and streamline the appearance of a new gasoline engine 
without extra cost. The conventional method of attaching 
fuel tanks required a combination of rivets, straps, braces, 
nuts and bolts. Now, by using three B. F. Goodrich Rivnuts, 
they do the same job quicker, neater and actually at lower cost 

One man installs the Rivnuts in the gas tank wall in seconds 
They provide, firm accurate nut plates that can't be loosened 
by shocks or vibration. At least six threads are clean for bolt 
attachment to the engine housing. At the same time, special 
closed ends make a 100% gasoline-tight seal. 

B. F. Goodrich Rivnuts are solving hundreds of fastening 
problems. They can probably solve yours. Write for more 
information or engineering help to: The B. F. Goodrich 
Company, Dept. PE-56, Akron, Ohio. 





Rivnuts provide at least 6 clean 
threads in one simple operation! 





1 Rivnut is threaded onto 
pull-up stud of a manual 
or pneumatic heading tool 


2 Rivnut is inserted—head 
firmly against work —tool 
at right angles to work 








3 Tool lever operates pull- 
up stud, forming a bulge 
in the Rivnut shank. 





4 After upset, Rivnut threads 
are still clean and intact, 
ready for screw attachment. 








SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 
construction, simplicity of in 
stallation. Get your free copy 
today by writing to: The B. F 
Goodrich Company, Depart 
ment PE-56, Akron, Ohio 
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ENGINE 
HOUSING 








B.F Goodrich 


RIVNUTS 


The only one-piece blind rivet with threads 








HOMOGENEOUS 


PRE-FORMED 
SHOULDER AND FLARE 
MAKE CUP PACKINGS 

SEAL BETTER 
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SPRING MOUNTED 


CUPS 
gos 


STANDARD STACK HEIGHT 


Packings 


FABRICATED LEATHER 
RUBBER 





advanced packing engineering 


| 
Call HOUGHTON ooo) inc: 
| 





Houghton’s newly designed leather cup packings are pre- a 
formed. They fit the square corner normally found between q 
the end of the piston and the cylinder wall. VIM #1243-3 
As a result, there is no distortion of the packings under | 
operating pressure. They are not forced into a new shape which CUP 
would cause premature wear, fracture or breakdown at the | PACKINGS 
heel. In addition, the sidewalls are molded with a slight flare | 
which provides sufficient pre-loading for perfect sealing at 1 
minimum pressures. og 

| 








eee D 


Provide Better Seal...Reduce Friction ...Increase Life 


Houghton hydraulic. research has come up with one of the chief 
answers to the problem of excessive friction, short cup life and 
chatter so often encountered in cup packing installations. Now, 
instead of the squeezing action of tightly bolting the cup packing 
in place between the piston and the follower plate, you can 
use a low pressure spring mounting which does not deform the 
cup and cause early failure. 


PACKINGS 





vie arene 
v PacniNGs 


VIM rr 
PACKINGS 








Now we have standardized the stack height of a// Houghton’V”’ 
packings. This means that they are interchangeable with each 
other in regard to stack height. Whether you use homogeneous 
rubber, fabricated rubber or leather “V's” .. . they'll fit! You 
can forget “‘special’’ dimensions, set up by various packing 
manufacturers for particular types of packings. 


VIX-SYN 
“a CUP 
PACKINGS 


| 
| 
= | 
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| 
| 
| 
| 
| 
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> vm wvatmea 
VIM —)° 
Houghton, which makes all types of hydraulic and pneu- PACKINGS 
matic packings, as well as a complete line of hydraulic 
oils and fire-resistant fluids. | 

Standardize on Houghton. —_ 
You'll get the newest first— 
and the best always. Call your 
Houghton Man and let him 
explain Houghton’s Hydraulic 
Service. E. F. Houghton & Co., 
303 West Lehigh Avenue, A 
Philadelphia 33, Pa. Ready to give you 


on-the-job service... 


This leadership in hydraulic know-how is typical of | 
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nna rating selection available in Allis-Chalmers MOTORS 


Co meet design needs... 


Allis-Chalmers Offers Complete Line 
of Rib-Type MOTORS 
from 1 to 100 Hp 


Allis-Chalmers, a pioneer in rib-type 
TEFC motor design, is the only 
leading manufacturer offering a com- 
plete line of these motors from 1 to 
100 hp. The many cost-saving fea- 
tures of deep-rib construction can be 
applied in a variety of uses... both 
indoors and out. 

Here’s why these motors pay divi 


dends: 
MORE cooling surface — Rib- 


type design provides reserve cooling 
capacity in dirty locations. 


MORE iron—Cast-iron frame and 
external parts assure rigidity and re- 
sistance to corrosion. 


MORE copper — Allis-Chalmers 
greater use of copper increases elec- 
trical life. 


MORE lubrication provisions 
— Large grease reservoirs surround 
bearings. Provision made for in- 
service relubrication — important 
where moisture or corrosive vapors 
contaminate grease. 


As a new machinery component 
or as replacement, specify Allis- 
Chalmers. To find out more, contact 
your nearby Allis-Chalmers distrib- 
utor, district office, or write Allis- 
Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


S-CHALMERS “> 
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what makes this fastener 


DIFFERENT ’? 











Yo RE SRP OT ok eae, ent 


Drives easily by hammer, arbor press, or air 
cylinder and can be readily adapted to an 
automatic hopper feed. Requires only a stand 
ard hole, drilled to normal production-line tol- tion 


erances 


HOW YOU SAVE 


You pay less for Rollpins than for most tapered, not« hed 
grooved or dowel pins. Installation costs are substantially 
less than for any fastener requiring a precision fit or sec 
ondary locking ope rations 

Because of their tubular shape, Rollpins are lighter 
than solid pins. Production maintenance is reduced with 
Rollpins: they do not loosen and because of their spring 
action they tend to conform to the drilled hole in which 
they're inserted, without material hole wear, eliminating 


the necessity ot re drilling or using oversize pins 


MATERIALS AND SIZES 


Standard Rollpins are made from carbon steel and Type 
420 corrosion resistant steel. They're also available in 
beryllium copper for applications requiring exceptional 
resistance to corrosive attack, good electrical, anti-mag 
netic, and non-sparking properties. Stoc k sizes range from 


062” to .500” in carbon and stainless steels 


Product Engineering 


Locks securely in place without using a sec 
ondary locking device; won't loosen despite im age to pin or hole, can be used again and 


Several things. Rollpin® is a slotted, chamfered 
cylindrical spring pin which drives easily into a 
hole drilled to normal produc tion standards. lt 
locks securely in place yet can be drifted out and 
reused whenever necessary rhis ‘ liminate S 
special machining, tapping, and the need for hol 
reaming or precision tolerances. Rollpin replaces 
taper pins, straight pins and set screws; for many 
applications it will serve as a rivet, dowel 


hinge pin, cotter pin or stop pin 


And here’s another difference that makes Rollpin 
the quality fastener in the field: ESNA’s quality 
control builds consistent strength and 
performance into every Rollpin. Rollpin is 
uniform as to shear strength, dimensions 


hardness, and insertion and removal force: 





Removes readily with a drift pin without dam 


pact loading, stress reversals, or severe vibra again in original hole 


Uy 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Dept. R40-52, 2330 Vauxhall Road, Union, New Jersey 


Rollpin Bulletin 
Elastic Stop nut Bulletin 


Here is a drawing of our product 
What self-locking fastener would 


y< $v ggest’ 
Name Title 
Firm 
Street 


City 





No wonder the welcome mat is out for 
these new 10-ampere, 600-volt relays. You've 
always had a warm spot in your heart for 
compactness...and here it is! Let the dimen- 
sions speak for themselves— 

2-pole Type DO-22 (at left) 
measures 3%c" high x 25%" widel 
4-pole Type DO-42 (below) 
measures 3'c" high x 2'%c" widel 
But that isn’t all. You take these relays apart, 
in 20 seconds, from the front. No “tear 
down” space is needed—absolutely none! 


SS 


Class 8501 
Type DO-22 


Small size isn’t the only reason 
machine tool builders welcome these 
new relays. Anything that’s good for 
their customers is good for them—so 
they're not overlooking advantages 
like those shown on the opposite page. 
After all, there’s something mighty 
satisfying about the customer's nod 
of approval when he sees the time- 
proven [D) nameplate on the relays 
that help control his new machine. 


Class 8501 
Type DO-42 





NO MOUNTING WORRIES 

When more contacts are required, the 4-pole 
relay (DO-42) can be substituted for the 2-pole 
( p0-22). Both have identical base plates. 


Packaged Parts Kits make normal 
maintenance easier than ever. Any way you 
look at it, these new relays are tops. Small in size— 
long on features and performance. 


For the complete story, write for Bulletin 8501. 
Square D Company, 4041 North Richards St, 
Milwaukee 12, Wisconsin. 


Y, 


OUTSTANDING 
PERFORMANCE 

Balanced construction reduces 
wear on single moving part..- 
results in long life and safe- 
guards against down time. 


RESISTS 





— 


DAMAGE 

Plastic impregnated 
molded coil is un- 
breakable, operates 
cooler, is dimen- 
sionally stable and 
impenetrable by 
water and oil. 


20-SECOND 
DISASSEMBLY 
Simply leosen two 
screws 204 the en- 
tire device 1s dis- 
assembled for nor 


\ mal maintenance. 
» 


~~ 


ea 





HIGH FREQUENCY vibration test is m: 


re 


ry 


ide on American Vibration Eliminators and other flexible metal hcse encountering vibration. 


Here’s why American flexible metal hose 
gives you more service hours per dollar 





When you buy flexible metal hose, you are really buy- 
ing “service. And the lowest bid is not necessarily 
the greatest bargain 

For customers tell us American metal hose consis- 
tently outperforms any other make. .. delivers more 
service hours per dollar! From raw material through 
finished assembly, American Flexible Metal Hose and 
Tubing undergoes continuous inspection and checking 
for conformance to the highest and most rigid stand- 


ards in the industry. 


FAST SERVICE 


American, too, offers you fast, sure service on standard 


metal hose in brass. bronze. aluminum, steel and stain- 


ineRevER CONNECTORS Must MOVE 


less steel in a wide range of sizes. End fittings are 
available for all types of connections. Many packaged 


items carried in stock. 


ENGINEERING ASSISTANCE 


Our design service proved on thousands of jobs—is 
ready to help you with your problem at no extra 
charge. Check with American first when you plan a 
new installation or want to improve unsatisfactory 
connections—vyou ll save time and money. Phone, wire 
American 
Metal Hose Division, Waterbury 20, Conn. Offices in 


or write! The American Brass Company 


major cities. In Canada: The Canadian Fairbanks- 


Morse Company, Ltd. 


AMERICAN flexible metal hose and tubing 











HYDROSTATIC, air or steam test is given all assemblies speci- 


fying pressure tightness. Test assures units absolutely tree 


of leaks 


ON THE JOB INSPECTION at frequent intervals during fabri- 
cation assures rigid compliance with customers speci- 


fications. 


MICROSCOPIC EXAMINATION of raw materials 
determines if such factors as grain structure meet required 


sections of 


quality standards 


an ANACONDA product 


-— 
> s 
CONTINUOUS FLEXURE testing is 
that the longest life is “built into 
Assembli S 


onducted to he certain 
American Metal Hoss 


ca 
Se te. - 


ld 
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SPECTROGRAPHIC 
metal is typical ol 


alloy 
provral to issure 


ym the start 


conte nt of 
that 


analysis to determine 


Ameri inh s 
finished assemblies ai g tre 


THE AMERICAN BRASS COMPANY 
American Metal Hose Division, 
Waterbury 20, Conn 


NAME & TITLE 
ADDRESS 
COMPANY 


CITY, ZONE, STATE 





can. he guess 
the exact sizes 
of these 
socket screws? 


*PHOTOGRAPHED ACTUAL SIZE 


Experts can usually tell the size of a socket head cap screw 
simply by looking at it. “Green hands’, however, must take 
time out to “mike’’ before returning left-overs to the tool crib. Tests 
show that even some experienced workers guess wrong as much 
as half the time. With Parker-Kalon Size-Marked Socket 
Head Cap Screws on the job, there’s no need to guess or 
“mike” for size. The size is clearly marked on the head. This 
exclusive P-K feature saves valuable time and eliminates costly 
errors. It’s just one more reason why you can be sure... 

“if it’s P-K, it’s O. K.” 


*SIZES (L. TO R.) NO. 10, 3/8”, 5/16", 1/4 


PARKER-KALON fasteners 


Parker-Kalon Division, General American Transportation Corporation—Clifton,N.J. * Sold Everywhere 


96 


GEAR GRIP 
SPEEDS ASSEMBLIES 


P-K’'s Gear Gr p me shes 


firmly with the finger- 


lips... prevents 


slipping and 


] 


f um b l i nd, 


7 
espectally 


when hand 


are ol 


j. 





Choose the best polystyrene for the job... 
from the complete line of Dylene’ plastics 





KOPPERS makes 19 formulations of Dylene poly- Below are typical applications of four Dylene 
styrene—to meet your exact requirements. Each formulations. If you would like more information 
plastic type has special characteristics to improve about the family of Dylene polystyrenes, write to 
your product and make your production job easier Koppers Company, Inc., Chemical Division, Dept 
and less costly. PE-56, Pittsburgh 19, Pennsylvania. 


fi 


“ a 
gy : L—~~~ DYLENE 
ey S 4 


Outstanding flow properties of Easy flowing and fast setup 
this plastic make it extremely - characteristics make this plastic 
useful in large-area, thin-sec- 4 , a real standout. Dylene 4 has 
tion moldings. In high speed, . * /@ j greater strength and heat re 
fully automatic molding ma- ; ' _— sistance than the usual easy 
chines, Dylene 2 fills molds ‘ . ae _— flow polystyrenes. Result : faster 
quickly at lower cylinder tem- ) ; / cycling and ejection. This plas 
peratures than are usually re- tic is used to make combs, vials 
quired for general purpose poly- . . thin-walled containers and dis 
styrenes. It is used to make dis- = play packaging items such as 
posable packages, “egg crate” cases for pen and pencil sets 
lighting panels, picnic spoons at . : ‘ ’ and holders for electric shavers 
and tumblers. o 





DYLENE (a eg DYLENI 
30 . decal | 200 


This medium impact polysty- ' : 2 Here is the easiest flowing poly 
rene is not only easy to mold , styrene in the Dylene high im 
and fast to set up, but—it has pact line. Because of its easy 
a surface gloss and weld ap- molding properties, this plastic 
pearance that is almost indis- ‘ 4 i] can be used in thinner sections 
tinguishable from conventional a / than normal impact polysty 
polystyrenes. This unusual oS ae renes. It has excellent surface 
combination of properties : br gloss and weld appearance 
makes this new plastic highly a - Mor es Dylene 200 is commonly used 
desirable for use in critical ap- < : oe in refrigerator door liners 
pliances such as air conditioner : | Sa | crisper trays, egg shelves 
grilles, cosmetic caps and clo- == poy i breaker strips and meat com 
sures, housewares and toys. : . = partments, air conditioner 
’ i grilles, housewares and toys 


~ ty | *Koppers Trademark 








gr 


\KOPPERS KOPPERS 
al PLASTICS 


SALES OFFICES: NEW YORK + BOSTON + PHILADELPHIA + ATLANTA + CHICAGO + DETROIT * HOUSTON + LOS ANGELES 
In Canada: Dominion Anilines and Chemicals, Lid., Toronto, Ontario 
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You can make it better 


BUILT OF USS TRI-TEN STEEL, seven huge 


tainter gates in the Dexter Reregulating 
Dam near Lowell, Oregon, control water 
flow for power supply on the Willamette 
River. Each gate — made in four pre 
assembled sections and site welded—is 44 
ft. wide and 38 ft. 7 in. high. Shipping 
weight is approx. 116,000 Ibs. USS Tri 
TEN Steel was selected for this important 
installation because of its high yield 
strength—which permitted the use of light 
+r weight plates and shapes—and also on 
account of its higher corrosion resistance 

equal that of copper steel. (Gates fabri 
cated by Willamette Iron & Steel Co 

Portland, Ore., for the Portland District of 
the Corps of Engineers.) 


IN FARM EQUIPMENT, like this Rol-A 


Dam dammer built by Gunning Manufa« 

turing Co., Lansford, N. D., the use of 
USS High Strength Steels in vital parts 
effectively increases life and dependabil 

ity. Here, USS Man-TEN Steel in the 
dammer blades provides superior abrasion 
resistance plus lightweight and extra 
strength and toughness. As one manufac 

turer puts it, “Because farm equipment 
takes terrific abuse in the field and is gen 

erally exposed to the weather without any 
protection whatsoever, we have found high 
strength steel construction a ‘must’.’ 
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with USS High Strength Steels 


—— 


Sanitary 7} 


REST ROOMS 


44 


: = Sf 
Lan “yeh we ; a 


RESISTANCE 10 ABRASION. plus the added strength and corrosion resistance supplied 


by USS MaAn-TEN Steel, greatly reduce maintenance and add years of service life to 
the drum of this highly efficient concrete mixer, built by the T. L. Smith Company 
Milwaukee, Wisc. MAN-TEN Steel's ability to resist the grinding action of stone, sand 
slag and cement is so generally recognized that the use of MAN-TEN Steel in drums 
has become almost standard construction by leading manufacturers of truck mixers 


| 2 USS Hicu STRENGTH STEELS, design engineers have at their command thre¢ 
service-tested steels that will permit them to materially increase the efficiency 
and economy of machinery, equipment and structures at little or no increase in 
first cost... and frequently, at a saving 


CORROSION RESISTANCE is im All three of these famous “steels that do to shock at low temperatures 


portant in sign poles like this more” — USS Cor-Ten, USS Man-TEN Used singly or in combination, these 
manufactured by C. J. Glasgow and USS Tri-TEN — have a 50% higher _ steels can advantageously replace carbon 
Company, Detroit, Mich. Due 
to the method of construction 
and design of upright and sign 


vield point than ordinary carbon steel. All steel to increase the strength and durabil 
have better corrosion resistance and offer ity of vital parts without increasing their 
the inside cannot be kept greater resistance to wear, fatigue and im weight. Or when the use of thinner sections 
painted and is subject to corro pact. Each, however, has specific superior — 1s feasible they can (1) reduce equipment 
sive damage. Built with USS properties that should be considered in de weight without reducing its strength, o1 
Cor-TEN Steel. which has 4 to termining its selection (2) increase the size and capacity 

6 trmes the resistance to atmos USS Cor-TEn Steel. for example, is dis equipment without increasing total 

pheric corrosion of carbon steel tinguished by its superior resistance to at or the power required to mov 

poles last 2 to 3 times longer 
The higher strength of Cor-TEN 
Steel also makes it possible to 
use steel in lighter gages, saving 
weight which reduces shipping 
costs and makes erection easier 


mospheric corrosion—4 to 6 times that of You will find our 

carbon steel. USS MAN-TEN Steel is in Manual for High Strer lee 
tended for weight reduction by means of _tremaly useful in applying the benefits 
greater strength in moderate forming ap these steels to your product. Send for fr 
plications, with enhanced resistance to copy—simply write on your company let 
abrasion and atmospheric corrosion. USS __terhead to United States Steel Corpora 
Tri-TEN Steel's outstanding characteris tion, Room 5255, 525 William Penn Places 
tics are excellent weldability and resistance Pittsburgh 30, Pa 


UNITED STATES STEEL CORPORATION, PITTSBURGH ° AMERICAN STEEL & WIRE DIVISIO EVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO’ + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIV N, WAREHOUSE DISTRIB 


WITED STATES STEEL EXPOR )MPANY. NEW 


USS HIGH STRENGTH STEELS 


USS MAN-TEN . uss corR.- 


STATES sttae 
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Improved fiber gasket 
won't dry out or shrink 


Accopac® CN-705 is an improved fiber gasket material 
that won't shrink or dry out even when subject to the 
leaching action of alternately wet and dry applications. 

That's because this patented Armstrong material is 
made by a unique process that combines cellulose fiber 
and ground cork with a non-volatile, non-extractable 
latex binder. The result is a highly compressible, dimen 
sionally stable gasket material. 

Accopac CN-705 becomes impervious to both liquids 
and gases at flange pressures as low as 800 psi. This 
makes it extremely useful in lightweight metal assemblies, 
because it conforms to the normal irregularities in 
stamped flanges, even under the light bolt pressures these 
flanges usually require. 

Accopac CN-705 can also be used in heavy joints 
where pressures in local areas may be far above normal 
flange loading because of uneven or non-parallel surfaces. 
CN-705 will withstand test loads as high as 100,000 psi 
without damage. 

For more information about Accopac CN-705, look for 
“Armstrong Gasket Materials” in Sweet’s product design 
file or write for samples and data sheet to Armstrong 
Cork Company, Industrial Division, 7005 Irvin Street, 
Lancaster, Pennsylvania 
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PERCENT COMPRESSION 


LOAD IN PS) 











LOAD-COMPRESSION CURVE SHOWS high compressibility of Armstrong 
CN-705 Accopac. With light metal flanges, this compressibility allows 
gaskets to seal under the light bolt pressures normally available 


(Armstrong accopac 
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INCREASE ACCURACY OF SEXTANTS 


Air bubble rides in a chamber filled with 
a Dow Corning silicone fluid to improve 
the performance of one of the most ac- 
curate instruments ever developed for 
the celestial navigation of aircraft. 

The periscopic sextant produced by Bur- 
ton Manufacturing Co., Los Angeles, 


includes a timing and averaging mechan 
ism, a controlled periscope, and a bubble 


type sextant 


The silicone fluid used to help compensate 
for changes in ambient pressure and tem 
perature during operation, was originally 
specified by the Bureau of Aeronautics and 


the Al 
this application, Dow Corning F-323 Fluid 


Force. Developed especially for 
has an extremely low cloud point and a 
viscosity of only 0.65 centistokes Low 
viscosity minimizes bubble movement due 


to aircralt acceleration 


Freedom from 
clouding and 
low viscosity are 
retained at tem- 
peratures rang- 
ing from 65 
to more than 
170 F 


cone fluid shows 


The sili- 
no sign of thick 
ening color 
change or gum- 
ming alter more 

van 3 years of 


srvice. No. 257 


AIRCRAFT WARM-UP TIME REDUCED 
BY SILASTIC INSULATED HEATERS 


other 
material the requirements of an ideal 
dielectric, Silastic* has proved its su- 


Meeting more closely than any 


periority in many applications ranging 
from traction motors to wire and cable. 
Here, for example, is how Silastic “R” 
Heat Ele- 
ments, Inc., Middletown, Conn., to pro- 


Tape is used by Safeway 
duce a line of woven resistance wire 
heaters that meet the demand for faster 


aircraft warm-up. 


Silicone Lubricant Improves Operation of Voice Recorder 


cost per unit is so low that “in reality it 


To further extend the usefulness and 
maintenance-free life of their unique 
“Voice-Master” dictation recorder, Mag- 
netic Recording Industries of New York 
has changed to silicone lubrication of 
all moving parts. 

Since the consistency the silicone lubri- 
cant remains constant over a 


Voice-Master 
from an 


wide temperature in, the 


‘can be moved auto- 
nobile at below freezing into a warm room 
and operated immediately at proper speed.” 
Moreover, relubrication of the unit is sel- 


dom, if ever, necessary 
Although the silicone lubricant costs more 


initially than the petroleum grease used 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE 


previously reports the incr i 


re Increased 


idds nothing to the cost 


Voice-Master.” 


of the compiete 


No. 258 


ire made 








CLASS H MOTOR STILL ON TEST 
AFTER 56,038 HOURS AT 240 C 


At 10 A.M., June 6, 1946, a Class H 
insulated 5 hp motor was generator 
loaded to operate at its test tempera- 
ture of 240 C in Dow Corning’s 


motor test labs. Every 500 hours 
since it has been shut down and ex- 
posed to 100% relative humidity for 
24 hours. As of 11 A.M. April 1, 
1956, this motor was still on test 
after 56,038 
copper temperature of 240 C! That's 


hours at an average 


equivalent to 341 years operation 


at the Class H temperature of 180 C., 
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DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS 

AND TECHNICAL |» 
DATA.... i 


New booklet on Silicone Based Paints describes 
and illustrates how these heat, moisture, weather 
and oxidation resistant coatings improve product 
finishing and reduce maintenance costs on equip- 
ranging industrial furnaces and 
exhaust stacks to domestic space heaters and 
Also explains difference 


ment from 
garbage incinerators. 
between the straight silicone and modified sili- 
cone paints now available from more than 50 
formulators listed as sources of supply. No. 262 


Dow Corning Silicone Defoamers kill foam in a 
variety of products and processes without risk 
Effective concentrations range 
Properties 


of contamination 
0.1 to 200 ports per 
and typical applications are described in a new 


No. 263 


from million 


reference brochure 


informative 


Complete Listing of manufacturers of silicone 
(Ciass H) insulating components is now available 
Designers and builders of electric machines and 
electronic equipment may want to refer to these 


Supply No. 264 


Sources of 


Silastic 6526, a recently introduced silicone rub 
ber stock, combines serviceability from below 

100 to 500 F with 
characteristics without the use of toxic additives 
Parts molded or extruded this Silastic 
material good physical properties after 


No. 265 


low compression set 
from 
have 


short cure 


Now available—1956 Reference Guide to Dow 
Corning Silicone Products. A concise, 
hensive, 12 page reference that is convenient-to 
It’s packed 
formation on how 


compre 
use with data, properties, and in 
you can use silicones in design 
ing new equipment, improving performance and 
reducing 


No. 266 


reliability of original equipment, or 


production and maintenance costs 


“151 Uses for Silicones in Metalworking.” 
A reprint from STEEL, condenses and lists known 
applications for silicones in Design, Production 
Maintenance and Miscellaneous categories. Pro 
vides a quick reference as to how Dow Corning 


Silicones help solve problems in many segments 


No. 267 


of the metalworking industry 


Excellent post-formability of parts 
made with Dow Corning silicone bonded 
glass cloth contributes to growing mar- 
ket developed by Stevens Products, Inc., 
East Orange, N. J. Such cut 
assembly time, save space, long 
Class H temperatures in 
motors and generators. 


parts 
give 
service at 


Custom-designed to assemblies 


displace 
that are normally taped, Stevens Products 


has developed a variety of 
parts 
nate seams, give more reliable performance 
labor A 


instance, in 


post-formed 


silicone-glass laminated that elimi- 


and and 
2-ply 


volves 


save assembly time 
interpole assembly, for 
parts 
parts and the taping operation previously 
Over 1 


semblies have been 


only two compared to six 


required. million of these as- 
manufactured to date 
for use in generators 


SPONGE SILASTIC PROTECTS 
DELICATE ELECTRONIC GEAR 


Silastic, 
cone rubber, stays soft and resilient at 
from —100 to 500 F, 
designers at Airpax Products Co., Balti- 


Because Dow Corning’s sili- 


temperatures 


more, use this material to cushion their 


cycle choppers or contact modulators. 


Airpax uses a layer of sponged Silastic on 
choppers to protect relays 


and vibration, and to reduce trans- 


icoustical noise to the 
The latest 
a 400 cycle 


mission of housing 
model 
6 volt 
identified as 
A-100, is de 


oper 


unit 
the 
signed to 
in ambients rang 
from 65 ( 


ing 
to 200 ¢ It opens 
and closes its con 
tacts 1,440,000 
times per hour 
and 

ed to pre- 


vent entry of dust 


ally seal 


or moisture. 


_ CLASS H SILICONE-GLASS PARTS SAVE SPACE, SPEED ASSEMBLY 


Other post-formed silicone laminated parts 


include rotor covers, end caps raft 


lars, slot liners and bobbins, as well 


insulating covers for a wide variety 


electric and electronic parts igid 
also 
Many of 


parts involve complex configurations 


No. 260 


tangular or circular tubing i 


cated for transformers 


deep draws 


According to Airpax, “The Sila 
not only helps the unit w 


10G 


sponge 


vibration and over S0G 


known mater 
its virtues when ti! 


rrinc temper 


borne miniaturiz 


SPEED AIRCRAFT WARM-UP 


Single double circuits are av 


and 
watt densities ranging up to 40 watts per 


inch. Doub! 


lire area assure fast 


nued 


warmtn 


Safeway h may 


>aters 
snapped or bolted into 
ipplications 


eras, valves, hoses and pitot 


ilso immer 
lickly heated 
operating 
Ithough surface ter 
he thousands of 


450 F, 


let nm } 
insulation as 


exceed not 


of the Silastic 


service 
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How to Keep Drinks Hot 








No. 6 of a series 


Showing the Broad Application Range of Fe n wal ( ‘ontrols 





You need hot water for good coffee, 
tea or hot chocolate. And the Fenwal 
Thermoswitch Control makes sure 
this machine always has water at the 
right temperature. Here’s how. 

A Fenwal Snap-Action THERMO- 
SWITCH unit, No. 20102, skeleton 
frame immersion type, with a stand- 
ard snap-action switch “S’’, 100- 
300°F range, controls a 1400 watt 110 
Volt AC heater in a half gallon hot 
water tank. The THERMOSWITCH is 
preset at 160°F +5°F, and is mounted 
vertically in top of tank. The heater 
is mounted from the bottom of tank. 
(Another Fenwal THERMOSWITCH 
unit, the series 30000, controls the in- 
ternal cabinet temperature. ) 














FENWAL THERMOSWITCH® unit, series 
20000, is installed in this Superior Hot 
Drink Bar, manufactured by the Superior 
Manufacturing Corporation of Denver, 
Colorado. 








How Fenwal Thermoswitch’ 
Series 20000 Operates 


The Fenwal Snap-Action THERMO- 
SWITCH unit provides fast response 
because the fluid completely sur- 
rounds the bellows and is in direct 
contact with the external shell. The 
contacts in the head of the unit are 
actuated by a push-rod connected to 
the bellows. Units are available in six 
UL listed temperature ranges: Series 
20000: —75°F to 125°F; 25°F to 
225°F; 100°F to 400°F. Series 21000: 
—75°F to 175°F; O°F to 250°F; 
50°F to 300°F. 

















CONTROLS TEMPERATURE . . . PRECISELY 
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Proved Applications 


Fenwal Sales Representatives and 
Engineers have saved time, trouble 
and money in all types of plants and 
laboratories by solving thousands of 
temperature control and detection 
problems. Fenwal THERMOSWITCH 
units are controlling processes that 
involve liquids, gases and solids. 

Put Fenwal’s vast reservoir of tech 
nical know-how to work for you 
Chances are your problem 
ready 
Fenwal engineers 

Write for new Snap-Action Catalog 
for details and complete information 


has al 


been met and mastered by 


FENWAL INCORPORATED 
5 Pleasant Street 


Ashland, Mass 


Please send me your 
Snap-Action Catalog 


Our specific problem is 


Zone State 


SS a 





The value of rare earth elements in certain alloys for 
elevated temperature service can be seen in this hot 
forgeability test. Cast cones, identical except for the 
addition of cerium in one, are heated to forging tem 
perature and upset or hammered into flat “pancakes 
Note the relative freedom from cracks and tears in the 
specimen containing cerium. 

What does this improved hot workability mean to 
you? It means better forged finishes requiring less 
machine clean-up 

. faster fabricating 

Carpenter alloys for elevated temperature service have 
an enviable reputation for improved forgeability, and 
exceptional cleanness which meets the strictest inspec 


less wasted steel fewer rejects 


tion requirements. 
Carpenter pioneering in tool steels, super corrosion 
resisting steels and free-machining stainless steels has 


— lt 


arpenter USES RARE EARTH ELEMENTS TO IMPROVE 
FORGEABILITY OF ALLOYS FOR ELEVATED TEMPERATURE SERVICE 


] 


helped hundreds of companies to improve products and 
[his same specialty mill experience can help 
you do a better, low cost job on any parts or products 
you make for high temperature service. It'll pay you 
Contact your Carpenter Representa 
tive, or drop us a line on your company letterhead 
I'he Carpenter Steel Company, 117 W. Bern St., 
Reading, Pa 


ut costs 


to investigate 


Specify Carpenter alloys for elevated temperature service 
and get these three big advantages... 


Improved Forgeability 
Greater Uniformity 


Cleaner Steel 


[arpenier ~ 


fae J 


improved Alloys for Elevated Temperature Service 
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Anaconda specifies Enjay Butyl rubber 


TO DEFY OZONE IN HIGH-VOLTAGE CABLES... 


for more current per circuit...more power per dollar 


Anaconda specifies Enjay Butyl insulation for high-voltage cables be- 
cause this rubber has incredible resistance to ozone. Surpassing the in- 
dustry’s standard three-hour specification test, Enjay Butyl insulatior 
used by Anaconda showed no injury after 72 hours of ozone concentration 
tests—24 times longer than specification requirements. Other rubbers 
would deteriorate and crack in a fraction of this time. 

With the help of Enjay Butyl, millions of feet of Anaconda’s cable 
now in use deliver more current per circuit, more power per dollar. 

Perhaps your product, too, can be improved with versatile Enjay 
Butyl. It comes in non-staining grades for white and light-colored parts, 
offers excellent electrical properties, low price and immediate availability 


For full information, contact the Enjay Company. Complete laboratory b U T y L 


facilities and technical assistance are at your service. 





the super-durabie rubber 


Pioneer in Petrochemicals th outstanding resistance to aging - 


abrasion « tear « chipping « cracking + 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N.Y. ozone and corona + chemicals + gases 
Other offices: Akron « Boston « Chicago « Los Angeles + Tulsa ¢ heat « cold « sunlight « moistur 
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Examples of wire, tubular wire 


braid, flat braid, 


tape, rope and 


strand developed and produced by 
National-Standard for use in tires, 


power belts 


conveyor belts, 


hoses 


and other wire-in-rubber products. 


How product “X” might be improved 


@ Whatever you make, from cheese slicers to electronic 
brains, chances are wire of some kind in some form en- 
ters into your product make-up. Maybe it isn’t special 
wire. Maybe it should be! In either case it is in this area 
that National-Standard service might help you produce 
a better product at lower cost. 


For example, National-Standard has long devoted large 
scale research and engineering to improving the team- 
work of wire and rubber—extensive work on wire fab- 
rication, material, finish, corrosion, strength, elongation, 
adhesion and other factors that affect the behavior and 


cost of wire-in-rubber products. 


You can draw on the fruits of all this and similar work 
performed for many other industries on the most effec- 


tive use of wire 


So if you even suspect that a different or specially de- 
veloped type of wire might improve your product or 
speed production, don’t hesitate. Consult with National- 
Standard. We make a point of such service . . . want to 
be of help . . . and are geared to do it well, without obli- 


gation. Check with us now .. . or any time! 


NATIONAL-STANDARD COMPANY + WILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 


ATHENIA STEEL DIVISION + CLIFTON, WN. J. 
Fiat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 
Industrial Wire Cloth 


WAGNER LITHO MACHINERY + JERSEY CITY, WN. J. 
Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS. 
Round and Shaped Stee! Wire, Small Sizes 





You can easily remove a single pole 
from any CLARK Type"PM’ Relay 


Each pole in the new CLARK heavy-duty relays is an integral 
unit that can be quickly removed or replaced from the front 
without disturbing other poles. You need disconnect only two 
wires and loosen one mounting screw—regardless of the number 
of poles in the relay. Compare this with other types of relays 
where the whole device must be removed to accomplish the 
same thing. For example, with a conventional 6 pole relay 
14 wires and 3 mounting screws must be removed 

All terminals are located on the front. They are “pressure” type 
eliminating need for looping wire. Coil-changing and magnet 
replacement can also be done quickly from the front without 
removing relay from panel. 


Write for Bulletin PL-7305 


lee CLARK (Ee) CONTROLLER Comput 


Engineered Electrical Control yi 1146 East 152nd Street oe Cleveland 10, Ohio 
IN CANADA: CANADIAN CONTROLLERS,LIMITED «© MAIN OFFICES AND PLANT, TORONTO 
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Now the weeds are under control. Yet 
not a single hoe ever touched the soil. 
Give the credit to 2.4-D, an 


ing chemical discovery. It destroys only 


amaz- 


broad-leaved weeds. And gives food 


plants like corn, wheat, rice, oats and 
barley a new lease on life! 

l nlike older weed killers, 2, 1-D is a 
hormone-type herbicide. It disrupts the 
normal growth of broad-leaved weeds. 
In three or four weeks, they’re dead. 

What’s 2,4-D? Actually, 2.4-di- 


chlorophenoxyacetic acid. And _ there 


were tough problems to overcome at 


108 





nearly every stage of its development. 

Corrosion, for example, was a con- 
stant threat to the life of equipment — 
and to the purity of the 
So Nickel and Monel* 


alloy are specified for pipes and fit- 


final product. 


nickel-copper 


tings, steam coils, reactors, centrifuges, 
dryers, tanks and other equipment used 


in making and handling 2,4-D. 


Nickel and Monel nickel-copper 


alloy protect product purity, 


And they 


resist corrosion as few metals do! 


INCO 
eae 


TRADE MARK 


Tuck that information away where 
it will be handy. You may be able to 
use it in solving a problem of your own. 

Better still, do this — now. Send 
for “Standard Alloys for Special Prob- 
This booklet 
properties, applications and available 


forms of all the Inco Nickel Alloys. 
Write us fora copy. Use it to help you 


lems. summarizes the 


select the most suitable metal for your 
job. The International Nickel ¢ vompany, 
Inc., 67 Wall Street, New York 5, N.Y. 


INTERNATIONAL NICKEL 
Nickel Alloys Perform Better, Longer 


onal Nickel Company, Inc. 
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tough, versatile 


U.S. Ro ya l LCE the sheet fabricating material 


that turns designers’ dreams into practical realities 


Is the case, cabinet, cover or other part of your 
product now made of a material which leaves 
something to be desired in... 


Economy? Royalite® assures exact, inexpensive 
prototypes ...lower tooling, finishing and assem- 
bly cost ... fewer operations. 


Beauty? Royalite molds readily to shape, detail 
and contour... retaining its eye-catching, sales- 
appealing color and texture. 


Durability? Patented compounding of thermo- 
plastic fortified with rubber gives never-before 


U> 
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wearability. It’s super-tough to resist impact. 
yet weighs less than any metal. Custom formulized 
to meet specific needs such as oil and chemical 
resistance, moisture-resistance, and performance 
at extremes in temperature. 


See these designers’ dreams come true at 

the Royalite Display, Design Engineering 

Show, Convention Hall, Philadelphia... 
May 14 to 17—Booth No. 130 


United States Rubber 


2638 N. Pulaski Road, Chic 





47% Uses Unlimited > 


Control gaging cycle of 
from 60 to 120 parts a minute 


An electronic sorting gage automat- 
ically sorts mica parts at the rate of 
from 60 to 120 pieces per second with 
help of two MICRO precision switches. 
The parts are sorted into eight dif- 
ferent thickness classifications. The 
gaging cycle is initiated by the op- 
erator who breaks a photoelectric 
beam with the piece of mica in the 
hand. The switches are operated by 
timing cams to control the various 
steps. 


Three factors—extreme precision, 
accurate repeat operation and long- 
life dependability—were MICRO 
SWITCH characteristics that influ- 
enced their choice. 





Speed operation of 
Comparators by 50% 


Two MICRO precision switches help 
make the operation of an optical 
comparator faster, safer and more 
automatic. Used as upper and lower 
vertical limit switches, they make it 
impossible to raise or lower the work 
table beyond previously adjusted 
limits. 


This process speeds work up to 50% 
by leaving the operator free to posi- 
tion his work quickly without fear 
of damage to the machine. 


The switches used were chosen be- 
cause of their quick and dependable 
response, their sealed plungers to 
resist entrance of dust or dirt and 
their convenient mounting and wir- 
ing arrangements. 
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6 switches indicate fighter 
wing flap position 


Six of these new cylindrical switch 
assemblies are used on a military 
fighter plane to let the pilot know 
the position of his wing flaps. 





The aircraft engineers told us that 
the MICRO precision switches were 
chosen because (1) space was very 
limited (2) the switch was exposed 
to ice, oil and dust and required an 
excellent seal and (3) absolute reli- 
ability was mandatory. 





64 Subminiature Switches 
in Airborre 
Navigation System 


Sixty-four micro Subminiature 
Switches, grouped on a panel which 
measures but 5%” wide by 734" long, 
perform important functions in the 
card reader of an airborne naviga- 
tion system. 
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The switches are actuated by holes 
in punched cards and transfer infor- 
mation from the cards to the com- 
puter which gives the information 
to enable a pilot to fly a selected 
course. 


Engineers chose MICRO Subminia- 
ture Switches because they combine 
unusually small size with the utmost 
precision and reliability required in 
such delicately adjusted equipment. 


How a mercury switch adds 
to your barber shop shave 


Lather that oozes into your barber’s 
hand from his counter dispenser, 
does so because of the action of a 
HONEYWELL Mercury Switch. 


Depressing a plunger on top of the 
dispenser tilts the mercury switch. 
This starts a motor and the lather is 
delivered by the turn of a plastic 
worm screw. The switch fits easily 
into a streamlined design and is un- 
affected by the moist environment. 


Small HONEYWELL Mercury Switches 
such as this meet the demands of 
small load circuits and applications 
where space and economy are criti- 
cal factors. They are widely used by 
designers of animated displays, con- 
trol ana indicating devices, home 
freezer units, alarms and in hun- 
dreds of other tilt motion, low force 
applications. 





31 MICRO precision switches 
in automatic riveting press 


MICRO SWITCH enclosed switches are 
used to give foolproof control of the 
various steps of an hydraulic rivet- 
ing press. Thirty one switches con- 
trol the ten automatic operations by 
which a plate is riveted to an air- 
craft crankshaft. 
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Automatic action of the switches 
protects press and crankshaft alike 
against damage caused by misalign- 
ment of the part being processed or 
from carelessness on the part of the 
operator. It is impossible to operate 
the press unless parts are properly 
seated. 


The designers chose MICRO SWITCH 
controls for this highly complex 
equipment because of their recog- 
nized precision, dependability, 
sturdy construction and long-lived 
performance. 
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“Inspects” ammunition 
rounds—one every 
four seconds 


MICRO precision switches—34 of 
them—perform key functions in 
an automatic gage, perhaps the 
largest ever built. Fully loaded 
ammunition rounds, weighing 43 
pounds, are given final checking 
for profile and alignment at the 
rate of one every 4 seconds. The 
result is increased assurance of 
uniformity and lower inspection 
costs. 


The switches control each step of 
the electro-pneumatic gaging 
cycle, position the shells on the 
conveyor and stop the machine at 


Send for new Catalog 83 on 
Industrial enclosed switches. 
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any deviation from normal. En- 
gineers chose MICRO SWITCH for: 


@ Extreme reliability of 
performance 


@ Long life dependability of 
operation 


e Low actuating force required 


® Small size with rugged 
construction. 


requirements. 
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GoOooD DESIGN 


Heavy duty switch operates 
57,000 times a day 
with precision 


MICRO precision switches are designed 
for both precision and reliability. 
As precision 
switches for the 
control of the 
steps of an auto- 
matic grinder 
they had to be 
ruggedly housed, 
unaffected by oil 
splash, conven- 
iently mounted 
and actuated. In 
addition, they 
had to be capa- 
ble of sensitive, 
high-speed oper- 
ations—some of them every 1% sec- 
onds, three shifts a day. This means 
57,000 precise operations in a 24 
hour period, day after day. 
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Three different types of switch actu- 
ation were required—roller arms, 
rollers and straight plungers. Versa- 
tile adjustment of roller arm and 
roller mechanisms in these MICRO 
heavy duty switches permitted 
mounting in minimum space. 





Let MICRO SWITCH 
Engineering Service be your 
short cut to better design 
MICRO SWITCH Engineering Service is 
made up of experts on just one thing 

—precision switching problems. 


Whatever your design problem, its 
solution may easily be expedited by 
consultation with an engineering 
service that has helped in the solu- 
tion of many complex electrical 
switching problems. 


MICRO SWITCH may have already 
solved a problem similar to yours— 
for somebody else. Should your 
problem turn out to be entirely new, 
MICRO SWITCH can—and will —de- 
velop the switch you need. 


MICRO SWITCH Engineering Service is available to help you 
select the exact switch or switches suited to your 
Branch offices are located in key cities. 


te SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


FREEPORT, ILLINOIS 
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® 
Send for Free 3-D Booklet on Forgings by CHASE?°! , 
® CHASE BRASS & COPPER CO. 

Waterbury Manufacturing Company Division aS 1 PLEASE SEND ME YouR 

236 McNamara Street, Waterbury 20, Conn. ; ow) THREE-DIMENSIONAL BOOK- 

LET ON NON-FERROUS FORG- 

INGS, COMPLETE WITH VIEWING GLASSES. 

j I want to see for myself how forgings by 

Company : Chase can give me economical parts that 
aneaues . have higher tensile strength, smoother | 

: surfaces and require less machining and 


NAME 

















city STATE , finishing | 
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Pick a shape... 


ANY SHAPE! 





Quality costs less than you think 
with die-pressed forgings by Chase®! 


Even the finest sand castings look crude when compared with Die- 
Pressed Forgings by Chase! For the Chase forging process results 
in dense, smooth-surfaced pieces with remarkable precision in 
dimensions and detail. 


That’s why forgings by Chase can be so economical for you! They re 
quire far less machining and surface finishing. Rejections after ma- 


chining are greatly reduced because these pieces are close-grained, BRASS & COPPER CO. 


non-porous and virtually free from sub-surface imperfections. WATERBURY MANUFACTURING CO., DIV. 
Get stronger, more efficient and attractive parts that are com- SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
pletely interchangeable with absolute minimum hand fitting! Find CRORES 28, CONESETY 
out about non-ferrous forgings by Chase, blank or machined and 
polished and plated if desired. Send the coupon above, today! 
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Designer's (6) 
Digest PRODUCT HIGHLIGHTS 


General Electric Speed-Measurement Systems 
Now Tailor-Made to Suit Your Needs 


These low-cost and highly accurate components 
add beauty and quality to your product. 





General Electric’s complete line of a-c 
and d-c tachometer generators and indi 
cating or recording instruments provide 
you with a low-cost answer to your speed 
measuring problems. Every system is 
tailor-made to your needs and all com- 
ponents are calibrated together at the 
factory to assure you highly accurate 
operation on your equipment. 

SMALL IN SIZE, these tachometer gen- 
erators are ideal for measuring speed on 
machines where space is at a premium 
and where accurate speed indication is 
necessary for quality control and pro 
tection of expensive machinery. 
TOTALLY ENCLOSED, all G-E tachom 
eter generators are protected from dirt, 
dust and other foreign matter which 
might affect operation. 

ANY LEGEND you desire will be marked 
on your G-E tachometer indicator scales 
Your instrument can be calibrated in 
units such as feet per minute, inches per 
minute, spindle rpm or any related speed 
Manufacturer’s or customer’s name may 
also be imprinted on the scale face. 

FOR GENERAL-PURPOSE NEEDS, a 
Model 1E148 tachometer generator used 
with a Type DB-18 tachometer indicator 
provides a speed measurement range of 
100 to 5000 rpm. 

LOW-COST SPEED CONTROL, as well 
as accurate speed indication, is furnished 
by G.E.’s D-C tachometer generator 
9894743 in a wide variety of applications 
FOR MORE INFORMATION write for 
Bulletin GEC-1258 to Section 585-43, 
General Electric, Schenectady 5, N. Y. 





TTT TTT 
600 900 


HANDSOME DESIGN ond top quality of DB-18 indicator help make your product more saleable 
Long scale and clear, shadow-proof glass give telescopic readability 


\ 


WEIGHING ONLY 5 POUNDS this 1E148 gen- DESIGNED FOR MINIMUM SPACE, this 9894743 
erator has a speed range of 100 to 5000 rpm generator can be either flange or foot mounted 
ond is suitable for most general-purpose needs Two models: 50-v or 100-v per 1000 rpm 


TURN THE PAGE FOR MORE G-E PRODUCT HIGHLIGHTS > 
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Full capacity d-c magneti 
blowout contactors lengthen 
life of the contact tip. 


Complete protection of d-c 
drive motor and generator by 
d-c overload relays. 


Shaft-mounted fan keeps cak 
inet pressurized—helps keep 
dirt out. 


Large openings in end shield 
allow easy inspection of 
brushes and commutator. 


Self supporting m-g set spe- 
cially mounted to help prevent 
vibration. 


Simple, start-stop push button. 


A-c undervoltage protection. 
Protection of a-c equipment by 
a-c overload relays. 


A-c short-circuit protection. 


A-c control in isolated com- 
partment. 


Dependable, powerful motor- 
generator set matches over- 
load capacity of the d-c drive 
motor. 


Speed Variator maintains constant 
ing speed over 20:1 range 


Packaged unit helps save up to 47% machining 
time on 8-foot vertical boring mill 


surface cutt 


G-E engineering know-how helped co- 
ordinate the electrification of this Gid 
dings and Lewis 8-foot vertical boring 
mill which can save up to 47% machining 
time with improved surface finish. A G-E 
75-hp electronic Speed Variator drives 
the main table. Mounted on the left rail 
head is a potentiometer sensing element 
which sends signals to the Speed Variator, 
thus maintaining constant surface cutting 
speed over a 20:1 range of work diameters. 

In addition to maintaining constant 
surface cutting speed as the diameter of 


the work changes, and maintaining con 
stant chip thickness, the G-E drive pro 
vides electronic two-dimensional tracing 
G.E.’s two-dimensional tracer head con 
trols the ram and saddle motions. Each of 
these motions has a 1!4-hp d-c motor, 
amplidyne-generator* feed drive which 
operates to move the tool in the required 
direction to automatically duplicate the 
shape of the template in the work piece 
GEA-6127 describes the Speed Variator 
* The Amplidyne—rotating amplifier developed by General 


Electric—the heart of this and many other systems requiring 
the maximum in reliability and precision. 


GENERAL® ELECTRIC 
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Smaller, more versatile General Electric 
Stronghox solenoids solve many design problems 


Built to meet modern industry’s require- 
ments of top performance and depend- 
ability, General Electric Strongbox sole 
noids offer design engineers many im 
portant advantages 

LONGER LIFE is assured when you use G-E 
The Strong 
box coil is completely moistureproof and 


solenoids in your products 


is protected from accidental damage 


Hydraulically riveted, silicone-steel lami- 


nations in plunagers and frames resist 


vibration and separation even after re 
peated and _ glass-fabric 


use, plunger 


guides keep friction to a minimum 
DESIGN FLEXIBILITY G-E 


Strongbox solenoids can be mounted in 


is greater 


any one of five positions. Wiring is made 


easy because the coil has both leads and 


NEW general-purpose recorder 
—with first throw-away inkwell 


Now—designers can utilize G.E.’s Type 
CH Recorder to obtain low-cost, precise 


built-in 
smaller on 


Twenty-two 


than 


terminals 
the 
models, the Strongbox solenoids 
from 24] in. to a 


This smaller size permits mors 


percent 
average previous 
range 

height maximum of 
%é_¢ In 


compact machine design, helps solve 


space problems. 

WIDE RANGE OF RATINGS in both push 
and pull forms is available. Strongbox 
offered 24 
basic ratings of 24 to 600 volts, 25 to 60 


solenoids are in 9 sizes with 
cycles or direct current 
Nominal 


60 cycles, are 


ratings in maximum stroke, 
15-in. pull from 3.8 to 40 Ibs 

l-in. pull from 1.4 to 36 Ibs 

l4-in. push from 2.5 to 33 Ibs 
l-in. push from 4.3 to 28 Ibs 


Bulletin GEA-6215 gives details 


‘Amplidyne controls voltage, speed, 
current, power factor, position 


General Electric’s electronic amplidyne 
combines a highly responsive amplifies 
with a regulated power source. From this 
one unit you get stepless, variable speed 
control, regenerative braking with current 
limit, maintenance with over 
hauling loads, and fast, smooth accelera 
tion or deceleration with protective cur 
rent limit. These versatile units are 
installed on the d-c motor feed drive of the 
Giddings and Lewis boring mill. Check 
coupon for Bulletin GEA-4053B 


of spe ed 





measurements. Servicing time and costs | 


are cut because of six new advantages 
1) large, 3-ounce clear-plastic inkwell has 
three times the ink capacity, reduces 
problems of open inkwells found in all 
other recorders; (2) 150-foot record rolls 
are 1/4 times longer; (3) up to 28 different 
chart speeds—ranging from '4 in./hr. to 
120 in./ min.; (4) records are easy to read 
because of excellent internal lighting and 
maximum contrast between red ink and 
light green chart lines; (5) durably built 
for long life; (6) all necessary work can be 
done from front of recorder, and there is 
plenty of working space in white-painted 
interior of case. Bulletin GEC-1319. 
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General Electric Co., Apparatus Sales Division, Section 6668-129, Schenectady 5, N. Y. 


Please send me the following bulletins \/ for reference for immediate project 


| 


GEA-6127 Speed Variator GEC-1319 New General Purpose R« 


GEA-4053B Amplidynes GEA-6215 Solenoids 


Company 





Dow plastics in action . 


You get a better package when you 


start with a Stvron formulation 


Plastic containers have helped make 


these and dozens of other packaged 
products outstanding sales successes. 
They were molded from Styron® com- 
pounds offering a varied combination 
of desirable packaging properties*. 


[his widespread acceptance in the 


packaging field is just one example of 
the versatility of Styron. The jobs of 


designers and molders in any field are 


made easier by the wide selection of 
specialized properties available with 
the different Styron formulations. 


Look to Dow when you think of plas- 
tics. Behind each Styron molding com- 


pound, a broad background of tech- 
nical research and development stands 
ready to help you in product develop- 
ment or improvement. For further 
information or for technical assistance 
on any polystyrene problem, write TH! 
Midland, 
Michigan, Plastics Sales Department 


PL 431G. 


DOW CHEMICAI COMPANY, 


*Can be easily formed from sheet or r 
in a wide range of colors and sizes 

or crystal-clear printable 

product protection in packing, shipping 
on di splay . boosts impulse sales . ne 


merchandisabuity. 


you can depend on DOW PI 








DOW POLYSTYRENE FORMULATIONS: 


STYRON 666 Dow general-purpose 


ystyrene 
STYRON 688 fo ontrolled flow and 
ontrolled press butio n the 
mold 
STYRON 777 
strength 
styron 475 
and high elongot 
STYRON 475 SHEET 
sure forming 
styron 480 


strength 


styrOn 700 for high heot resistan 
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FROM minnows TO 


WHAL 


This is a kind of “Mutt & Jeff’ 
portrayal of CORNISH versatility 
in designing and producing any 
type and size of Cord Set to YOUR 
special needs. Leading manufacturers 
of electrical equipment and appliances 
no longer gamble... they just 
CORNISH ‘em! All our technical and 
physical facilities at YOUR service. 


se SURE with 


CORNISH 
CORD SETS 


CORNISH WIRE CO., wwe. 


50 Church Street New York 7. N.Y. 





PowenGar “Timing®” Belt 


“Invention 
of High Order...”’ 


says The Franklin Institute 


“For invention of high order and for particularly meritorious improvements 
and developments in machines and mechanical processes.” 

These are The Franklin Institute’s words in awarding its 1955 Longstreth Medal 
to the inventor of U. S. PowerGrip “Timing” Belts—the outstanding contribution 
to power transmission of the decade. 


It’s easy to understand why PowerGrip received this great award. By providing 
. Peal : The Franklin insti- 
near-100% efficiency in positive, non-slip, spiit-second timing, it has become stand- tute, founded in 


: ; : ; : a ‘ . Phila. in 1824, is one 
ard equipment on a wide variety of machines and appliances. The list grows daily. of the oldest and 


] . most renowned Sci- 
U.S. PowerGrip Timing Belts —and descriptive literature — are obtainable from entific institutions 

i 9 “Ty ” . . its awards are made 
factory-trained engineers at any of the 28 strategically located ‘“‘U. S.” District Sales only after exhaustive 


. . . , . , tudies of contribu- 
Offices or by contacting us at Rockefeller Center, New York 20, N. Y. one to science 


Mechanical Goods Division 


United States Rubber 
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Pye 


OF SERVICE 
TO INDUSTRY@ 
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It may look complex . . . but you couldn't 
prove it by the cost! 


Making this die casting wasn’t particularly 
tricky. But making it in quantity at a low cost 
was. And Stewart did it by devising a setup 
that performed 24 separate machining opera- 
tions at one time. 

Just one more example of the way Stewart’s 
long die casting experience, plus complete ma- 
chining facilities, have helped industry. 

If you have need for a die casting, remember, 
you can always count on Stewart to meet your 
most rigid specifications . . . on time. 











DIE CASTING 





Here's where the TORRINGTON 
NEEDLE BEARING gets its precision 


This Needle Roller is the ‘“‘work horse’ 
of the Torrington Needle Bearing. Its 
jewel-like precision is the key to smooth 
performance of the Needle Bearing. 
That’s why in every manufacturing 
step—from alloy selection to final pol- 
ishing—the rollers are checked against 
strict quality controls. 

A full complement of Needle Rollers, 
mounted in a precision-made, case- 
hardened retaining shell, provides a 
maximum number of contact lines, 
giving the Torrington Needle Bearing 
a higher radial load capacity than any 
other bearing of comparable size. 


The Torrington Needle Bearing de- 
livers top anti-friction performance— 
with low coefficient of both starting 
and running friction. 

For more than twenty years, our 
Engineering Department has helped 
designers and manufacturers through- 
out industry to adapt the unique ad- 
vantages of the Needle Bearing to their 
products. Let us help you make the 
Needle Bearing “‘standard equipment” 
in yours. 

See our new Needle Bearing Catalog 
in the 1956 Sweet’s Product Design File 
—or write direct for a catalog. 


TORRINGTON 


NEEDLE BEARINGS 


Give you these benefits 


© low coefficient of starting and 


running friction 
full complement of rollers 


unequalled radial load 
capacity 


low unit cost 
long service life 
compactness and light weight 


runs directly on hardened 


THE TORRINGTON COMPANY shofts 
Torrington, Conn. + South Bend 21, Ind. len permit use of larger and 
District Offices and Distributors in Principal Cities of United States and Canada ze Vu’ stiffer shafts 


ANNIVERSARY 


TORRINGTON BEARINGS ~~ 


Needle + Spherical Roller + Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 
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But, It’s Up and Away With a Flip of a Valve 
with 


HYDRECO 
CKD Powen 


The equipment that is “getting things 


Power for the Hoist Cylinder and 
adjustable forks of the YALE Giant 
Ram is furnished by a 3000 Series 
HYDRECO Pump. 


Series V-12 HYDRECO Valve con- 
trols the Hoist Cylinder. An avuxil- 
iary HYDRECO Valve controls the 
forks. 


The YALE Gient Ram, handling loads to 50 
tons, is the practical answer to smooth, 
speedy movement of the heavy rolls. Hy- 
draulic controls for operation are HYDRECO! 


done” today is more often than not 
equipped with HYDRECO Hydraulic 
Pumps, Motors, Valves and Cylinders. 
And, in engineering tomorrow's success- 
ful Materials Handling equipment, Farm 
Machinery, Heavy Construction and 
Earth Moving vehicles, the one outstand- 
ing attribute you will look for in com- 
ponents for the hydraulic system is 
—DEPENDABILITY. For years, the build- 
ers of equipment that “sells and per- 
forms” have used HYDRECO Oil Power. 
And, they have also drawn freely from 
the well of engineering “know-how” and 
experience which is here in HYDRECO. 
All are here for you, too. 
Member NFPA 


KALAMAZOO pivision 


THE NEW YORK Al 





9012 E. MICHIGAN . 


INTERNATIONAL SALES OFFICE 
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FLUID POWER MULTIPLIES 
FUNCTIONS IN MATERIALS 
HANDLING EQUIPMENT 


Warehousing and Shipping Costs 
Cut by Modern Techniques 


The great strides in the development of 
materials handling equipment in the past 
decade have contributed economic 
advantages of far reaching importance 
Speeding the stocking and withdrawal of 
finished goods for shipment reduces in- 
ventory requirements as well as paring 
waiting time of trucks and other transport 
facilities to a minimum. From rough raw 
material to bulk or packaged finished 
products, modern lift trucks and convey- 
ing systems are cutting costs very 
markedly 

Fluid Power, with its ability to deliver 
power in any direction and around ob- 
stacles without complicated linkages, 
cams, gears or levers, has been the vital 
ingredient in the materials handling pic- 
ture. Lift trucks that are arranged to clasp 
a barrel, box or odd-shaped casting 
move the article wherever desired... pack 
prodigious amounts of work into fewer 
man hours 


HYDRECO Gear Pumps and Motors, 
Valves and Cylinders have contributed 
importantly to the development of today’s 
versatile lift trucks. The roster of famous 
makes using HYDRECO Fluid Power com- 
ponents...from the smallest to largest 
...reads like “Who's Who in Materials 
Handling.” 


DUDCO Dual-Vane Pumps and Motors are 
particularly significcnt in the develop- 
ment of conveyor systems to ideally suit 
specific needs. Their ability to deliver 
2000 psi for continuous operation finds 
application in such diversified services 
as moving pineapples, strawberries and 
other food products, as well as ceramic 
moulds, powdered chemicals and a long 
list of other light and heavy materials. 


Catalogs of HYDRECO and DUDCO com- 
ponents and the assistance of an engineer 
experienced in solving materials handling 
problems are available without obligation 








Cm Pees ess ss 


I Kalamazoo Division 
The New York Air Brake Company 
l 9012-5 E. Michigan 
Kalamazoo, Mich 
Gentlemen 
I am interested in 
HYDRECO 1000/150 
DUDCO 2000 
Motors 


receiving li 
)0 psi com; 


psi Dual-Van 


Name 

Company 
1 Address 
| City 





POWER UNDER CONTROL 


























This fhp geared motor will produce 





30 pounds inch torque at 30 RPM 


This fhp geared motor will produce 








300 pounds inch torque at 3 RPM, 





News for users of 


low speed high torque drives 


Speeds from about 800 RPM down to any he s case contains precision 
fractional RPM. n All steel gears are heat-treated 


} 


Torque from a few ounces to over 300 Ib. in. te ality units are built to give 


t t 
tT 


either continuous or inter 
as of thousands of Merkle K 


service today in ven 


, ; 4 n 
Practically unlimited number of mounting 

d ori 
arrangements. 

‘ ling 
Pumps 
pum 
itors and a wid ral 


; : P py equipment, 
This great flexibility in Merkle- Korff fhp geared t J 
motors eliminates many design problems when in 


corporating these drives in your product or process 


Merkle-Korff motors may be induction, syncho rkle-Kor m engineers are ava 
nous, series or shunt wound—either uni-directional issist staff in providing a drive unit wit 


or reversing. They are 1/20th h.p. and under right speed and torque for the job 


Detailed dimension drawings and torqu¢ 
guide for the selection of fractional horse power ired motors 


Ask for bulletin PE-1 


ne applications of Merkle-K 
be Design Engineering \/ 
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EDWIN M. BOND RALPH D. EARNEST ASSOCIATES HENRY F. KAELIN 
Box 333, Rumson, N. J. 12818 Puritan Ave., Detroit 27, Mich. 1412 S. Los Angeles St., Los Angeles 14, Calif 
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BOGGED DOWN 
BY TUBING 


PROBLEMS? 


Let Rochester pull you out! Our engineers 
and specialists step in to help you with every 
phase of your production. They assure top 
quality steel tubing, and often find ways to 
pare costs and fatten profits. What's more, 
GM Steel Tubing’s on-schedule delivery 


eliminates costly production snarls, 





GM Steel Tubing is rugged, reliable, flexible, 
versatile—designed to take it and take any 
shape. You'll find it knuckling down for long, 
trouble-free service on more cars—more 
refrigerators and freezers— more advanced 
products every day. Contact your 

Rochester Products Engineer, or write 


us direct for further information. 


OGHESTER 
saat AODUCTS 


,>ENERAL MOTORS 


ROCHESTER 


ORPORATION 


ROCHESTER N.V 
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A look at your needs... 


You are looking at a typical group of 
precision parts each of which is being 
produced in large quantities by Moraine 
Products from metal powder. When 
you note the wide variation in shapes 
and sizes, you will realize each part was 
designed for a specific application. 


What may not be obvious is the fact 
that, when Moraine Products is asked 
to produce parts like these, each part is 
carefully weighed in these terms: What 


will it be asked to do for the end product 


through the eyes of our experiences 


of which it will become a component? 
Because we purchase or manufacture— 
for our own use, in our own plant— parts 
made by stamping, screw machine, 
forging, cold-heading, molding, and 
casting, we are familiar with a wide 
range of processes commonly used in 
industry. Consequently, our judgment 
can be considered realistic when we 
recommend metal powder and powder 
metallurgy as the material and the 
process best suited for a specific part. 


Other Moraine products include: Moraine power brakes — Delco hydraulic brake fluids, 
brake assemblies, master cylinders, wheel cylinders and parts — Moraine friction materials 


—porous metal parts—rolled bronze and bi-metal bushings— self-lubricating bearings, 
and automotive engine bearings. 


. Moraine Products 


Division of General Motors, Dayton, Ohio 


Another General Motors Value 
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Dempster-Dumpster—a truck-mounted fork lift designed to handle trash and other bulk ma 
terials, shown in dumping position. INSET: “‘Dacron”’ is the reinforcement in the V-belts on 
the 13-inch, 2-groove drive—increasing delivered horsepower, efficiency of hydraulic pump 


How the Dempster-Dumpster’s V-belt drive efficiency was 
increased by premium V-belts reinforced with DACRON 


The lifting and steering power of the Dempster-Dumpster gen 
erates from a single hydraulic pump driven by V-belts. To in 


sure dependable, slip-free operation and positive starting at b REASONS FOR USING PREMIUM 


this important spot, Dempster Brothers, Inc., switched to pre 

mium V-belts reinforced with Du Pont “Dacron’’* polyester V-BELTS REINFORCED WITH “DACRON” 
fiber. During the six years since the change, the belts have been 

proving their superiority on hundreds of Dempster-Dumpsters ‘ 

in use throughout the country. * Transmit up to 40% more horse- 
power. 





Slippage and stretching have been sharply reduced by the 
40°}, greater strength of belts made with Du Pont “‘Dacron’”’ 
Two premium V-belts now do the work formerly handled by 
three standard belts. The belts remain stable deliver more 
horsepower from the pump. And the ability of these belts to 
withstand greater shock loading assures fewer replacements, 
more efficient, trouble-free operation. ¢ Cut downtime. 


e Withstand greater shock 
loading. 


e Longer flex life. 


In designing your next drive, investigate the advantages of 
premium V-belts made with “‘Dacron’’. They combine the * Low stretch. 
unique properties of the “‘Dacron’’ yarn made by Du Pont and 
the highest skills of the leading V-belt manufacturers. For a 
list of manufacturers using “‘Dacron’’ in premium V-belts, write 
to E. I. du Pont de Nemours & Co. (Inc.), Textile Fibers Dept., 
Wilmington 98, Delaware. Premium V-belts shown in above 
photo were manufactured by the U.S. Rubber Company. 


sé ; > Jacror ius Die *ont'’s registere 
Dacron" in V-Be/ts = Dacron” is Du Pon's roger 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


* Require less 
maintenance, 
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[P ROBLEM: Lay Out Piping Most Economi ally 


Your Design, == 


ne Pump to All Units 


Problems-O4. Tt 7135: 


PROBLEM: Stocking 














Too Many Mode! ats 


Mounting Method Restrictions (} 
AT) \da 


























—by ALLIS-CHALMERS 
Pump Specialists 


Your Allis-Chalmers representative is an experi- 
enced, highly qualified pump specialist who will give 
you full cooperation — from planning to purchasing 
to production. He will help you select exactly the 
right pump to fit your requirements from Allis- 
Chalmers wide range of types and sizes. 

The A-C expert will gladly give you as much help 
as you need in engineering your setup. He may be 
able to make valuable suggestions which will result in 
savings of time, money, effort, or in a better product 











Once your equipment goes into the field, Allis- 
Chalmers nationwide network of Certified Service 
Shops assures fast service wherever the user may be, 
relieving you of part of your service problem 

Allis-Chalmers OEM pumps are available from 
strategic stocking points all over the country. Con- 
tact your A-C District Office for details on how to 
expedite pump selection and ordering, or write Allis- 
Chalmers, Milwaukee 1, Wis., for more information. 

en 


ALLIS-CHALMERS © 
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How the country’s largest 
exclusive producer of punches and dies 
_ changed complaints to contracts 


... with Graph-Mo'’ steel 


} omnes ER Precision Products, Cincinnati, Ohio, is the 
country’s largest exclusive manufacturer of punches 
and dies— 37,000 different sizes in stock. Formerly, Porter 
produced these products from water-hardening and other 
high-carbon tool steels, but found that such steels presented 
distinct disadvantages. For example, they distorted in heat 
treating, were relatively expensive and difficult to machine, 
and did not meet customers’ demands for longer life. 
With a view to correcting these problems, Porter engi- 
neers adopted Graph-Mo*®—one of four graphitic tool 
steels developed by the Timken Company—as a standard 
for the manufacture of punches and die buttons. Because 
it contains free graphite, Graph-Mo is easier to machine. 
And punches and dies made of Graph-Mo don’t scuff or 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


SPECJALISTS 
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IN FINE ALLOY STEELS, GRAPHITIC 


gall. From every aspect, Porter’s adoption of Graph-Mo 
steel has proved eminently successful 


Graph-Mo outwears ordinary tool steels on an average 
of three to one. Millions of tiny particles of diamond-hard 
carbide—one ot the most wear-resistant substances known 


—give Graph-Mo steel longer service life 


Graph-Mo may be the solution to your punch and die 
problems. For more information about all four graphitic 
steels developed by the Timken Company, and their uses in 
dies, punches, gages, and machine parts, write for the new 
Timken Graphitic Steel Data Book. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ““TIMROSCO”. 


TOOL STEELS AND SEAMLESS TUBING 





NOW. You can change Motors... | 
in minutes 








with the Phillie Gear 
utility GEARMoTOR 


Motors can be interchanged or replaced in a mat- ation and long service life. Remember, the Utility 
ter of minutes, merely by unbolting the old motor, GearMotoR, like all other Phillie Gear Speed 
separating the coupling halves, and bolting-on the Reducers, is the result of over 63 years continu- 
new motor. No long and costly ‘“‘\down-time’’. Re- ous experience. 
placement of standard foot mounted motors is not 
limited to the original make of motor. These units are available with motors up to 60 
h.p., in full range of AGMA output speeds—they 
The Philadelphia Utility GearMotoR is of heavy, can be furnished from stock for prompt delivery, 
non-corrosive cast iron construction. The rugged 
design of the motor support eliminates alignment 
and vibration problems between reducer and 
motor. The Helical gearing is heat-treated alloy 
steel, precision cut and shaved after heat treat- 
ment, in order to eliminate possibility of distor- 
tion; Shafting is of the highest quality, and anti- 
friction bearings are used throughout; Lubrication Send for complete new 48 page 
is by the dip and splash method which requires GearMotoR Catalog, on your 
minimum attention and helps to assure quiet oper- business letterhead. 











either with or without motors. The Utility 
Gear MotoR isequipped with the 
patented and widely used Phila- 
delphia ‘“Sphereflex’’ Flexible 
Coupling, which provides addi- 
tional versatility of mounting. 


ong® , ‘| 
phillie Gea’ mise cin worse 


ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS: FLUID AGITATORS: FLEXIBLE COUPLINGS 
Virginia Gear & Machine Corp. e Lynchburg, Va. 
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Perspectives 





IN DESIGN AND DEVELOPMENT 


THE STATUS OF Over the past decade, the military services have invested about $6- 

MISSILES billion to design, test, and produce guided missiles. But only in the 
past two years have these weapons started coming out of the laboratory 
and into the hands of the troops in operational quantities. The three 
military services have about 40 missile projects under way, which range 
in type from the air-to-underwater to the 5000 mile Intercontinental Ballis- 
tic Missile (ICBM). In status, they range from initial research, like anti- 
missile missiles, to heavy volume production and operational use. 

For many tactical missions, the guided missile is starting to displace 
conventional anti-aircraft and field artillery, naval guns, and aircraft 
armament. But total push-button warfare, where defense surface-to-air 
missiles would knock out ICBMs, is not just around the corner. The 
guided missile is still pretty much in its infancy, and none has been tested 


in a true operational sense. 


THE MISSILES 


For an emergency, the U. S. now has operation missiles consisting of: 
WE HAVE oe 


+ The Army’s Nike, a one-ton, anti-aircraft missile produced by Western 
Electric and Douglas Aircraft. Guided by radar, and traveling at speeds 
of Mach 2, the missile is designed to hit enemy planes within a range of 
25 miles, regardless of any evasive tactics. It is launched by a solid-pro- 
pellant rocket booster, which is jettisoned, after which a liquid-propellant 
rocket takes over. 

+ The Navy's Terrier, a ship-launched anti-aircraft missile with a range 
of about 20 miles, is being produced by the Convair Division of General 
Dynamics Corp. Like the Nike, it is launched by a solid-propellant rocket, 
then its liquid-propellant rocket motor takes over. 

* The Navy's Sparrow, a small air-to-air missile produced by Sperry 
Gyroscope Co., and Douglas Aircraft, for carrier-based jet fighters, is 
powered by a solid-propellant rocket, and hits speeds of Mach 3. 

+ The Air Force’s Falcon, a 100 lb missile carried by land-based aircraft 
has a 5-mile range. Produced by Hughes Aircraft, it is the latest missile 
to become operational. 

- The Army’s Corporal, designed by the California Institute of Tech 
nology and produced by Firestone Tire and Rubber Co., is a huge missile 
(40 ft long, weighing 12,000 Ib) that fires a nuclear warhead up to 50 
miles. It is powered by a liquid-propellant rocket, and has a guidance 
system precise enough to hit concentrated tactical targets. 

+ The Navy’s Regulus, 2500 Ib heavier than the Corporal, and almost 
twice its diameter, is fired from surfaced submarines and ships against 
land targets. Produced by Chance Vought Aircraft, it looks like a con- 
ventional swept-wing jet fighter. It is a two-stage missile—launched by 


two solid-propellant rockets, and powered by a turbojet engine. An im- 


(Continued on page 151) 
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Why Bodine motors 
were selected 
for Ampex 


Tape Recorders 











This is a new portable 28-pound Ampex 600 
professiona) tape recorder. It is ideal for broad- BODINE MANUFACTURES 
cast studios and music schools. FRACTIONAL HORSEPOWER 





ELECTRIC MOTORS FOR 


adding machines 
letter openers 
sanders 

vending machines 
exhoust fans 
duplicating machines 
portable tools 


sound recorders 








air conditioners 





check protectors 
cast recording, line recording, dubbing and 40 to 15,000 cps; signal-to-noise ratio is over 
55 db.; flutter and wow under 0.25%. meets 


voltage regulators 


Studio engineers use the Ampex 600 for broad- 3 The frequency response of the Ampex 600 is 


editing, and broadcast playback. 





x-ray timers 

traffic signal timers 
stitrers 

cokubating machines 
envelope sealers 
diesel governors 


and for many other 


opplications 




















take-up and rewind operations, is a Bodine Division, Ampex Corp., Redwood City, Calif., 


Supplying power for the capstan drive, plus H Meet Mr. John Leslie, Chief Engineer, Audio 
Type KYC-41, capacitor, synchronous motor manufacturers oi Ampex tape recorders. 





"Bodine motors have proven 
themselves over a period of 
years to be excellent as to 
both reliability and perform- 
ance. Bodine's quality of 
workmanship provides us with Ask for a sample copy o 
smooth running, trouble-free =; CD [ID | N = The telat ed j 
motors whose torque charac-— | a PRE 

teristics are uniform from 


ro 
motor to motor." M OT R S moran 


design of fractional horse- 


50th Anniversary 


J bi-monthly publication 
horsepower 








power electric motors. 





selected to meet his company’s very exacting 
requirements...see above. 


For information contact Bodine Electric Co., 
2260 West Ohio Street, Chicago, Illinois. 


Mr. Leslie relates why Bodine motors were ] Be sure your motor is as good as your product. 
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Perspectives 


INTER-SERVICE 
RIVALRY 


INTERCONTINENTAL 
BALLISTIC MISSILES 


SPECIAL ASSISTANT 
FOR MISSILES 


Product Engineering 


May, 


* The Air Force’s Matador, produced by Glenn L. Martin, is a surface- 
to-surface missile that takes off from a fixed launcher with a one-rocket 
booster that puts it on its course. With a motor similar to the Regulus, 
its range is up to 600 miles at supersonic speeds. 

* The Army’s Honest John, produced by Douglas Aircraft, is an un- 
guided surface-to-surface missile with a range of long-range artillery. 

* The Navy’s Petrel, a mach 0.7, air-to-underwater missile. 

Backing up these missiles are several others just coming into production: 
(1) The Air Force’s Rascal, an air-to-surface missile produced by Bell 
Aircraft; (2) the Navy's surface-to-air Talos, with a range far beyond the 
Nike and Terrier, produced by McDonnell Aircraft; (3) the Army's 


Redstone, a 250 mile tactical ballistic missile produced by Chrysler Corp. 


The Defense Dept. recently announced that the Air Force will set up 
Talos missile sites to provide anti-aircraft defense for four of its strategic 
air command bases. This action showed up the inter-service squabbling 
which is regarded as the major deterrent to a more rapid missile develop- 
ment program. The Army, who usually provides all anti-aircraft defense 
with conventional guns and the Nike missile, complains that the Air Force 
operation of Talos would be an invasion of the Army's work. 

Each of the services wants a 1500 mile Intermediate Range Ballistic 
Missile (IRBM). The Air Force’s project is Douglas Aircraft’s Thor, 
while the Army and Navy have a joint project at the Redstone Arsenal. 


The propulsion problem is about licked in this program. Less advanced 
is the guidance system. The major difficulty is a nose-cone and warhead 
which can withstand the temperatures of re-entry into the atmosphere at 
speeds of 16,000 mph. 

Because technology will increase the development time for an opera- 
tional ICBM, the Air Force is developing slower, and lower flying guided 
missiles which have intercontinental ranges: (1) Northrop Aircraft’s 
Snark, now in prototype, has wings like an airplane and is 32 ft long 
and 44 ft in diameter. Propulsion is by a single jet of at least 10,000 Ib 
thrust, giving a speed of 600 mph at 40,000 ft. Just last month it was 
reported that the Snark flew 2000 miles out into the central Atlantic Ocean. 
The test was more one of range than accuracy; (2) North American's 
Navaho, still in the research stage, will fly at about Mach 2.5 at around 
75,000 feet. Larger than the Snark, a rocket booster will get it into the air 


where a ramjet engine will take over. 


To control this ever-expanding program, presently $1.5-billion annually, 
Defense Secretary Wilson recently named Eger V. Murphree, Pres. of 
Esso Research and Engineering Co., to be his special assistant for guided 
missiles. The job is to direct and coordinate all research, development, 
engineering and production. His appointment is the result of a charge 
that there was no Pentagon official on a secretary or near-secretary level 
who spent full time on missile work. 


] a 
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Blind attachments made at 82% lower cost 
.--with Tinnerman SPEED CLIPS’! 


Automatic Range Company, Brooklyn, cut assemblv costs 

on its Royal Rose Ranges 82% with a Tinnerman tubular 

type Spreep C ip". It locks the removable range tops 

securely in place. Automatic Range designers were able 

to eliminate a costly bracket, a wire form catch and 
spot welding operation with this engineered fastener. 

One-piece, spring-steel SpEED CLips are quickly and easily snapped into 
punched holes in the range’s top. Self-retained, the Sprep Cup grips the 
mating stud in the front panel flange with pin-point accuracy under live 
spring tension for a firm, vibration-proof attachment. Yet the top is readily 
raised or removed for cleaning or servicing . no tools required! 

Tinnerman produces more than 8,000 different types and sizes of SpEEp Nt 
brand fasteners. They are designed to help you make faster, easier, more effi 
cient attachments at substantial assembly savings. Consult your Tinnerman 
representative for complete information on standard or spec ially engineered 
Speep Nuts. Also write for your copy of “Speep Nut Savings Stories.” 


TINNERMAN PRODUCTS, INC. + BOX 6688, DEPT. 12, CLEVELAND 1, OHIO 
Canada: Dominion Fasteners, Limited, Hamilton, Oniario. Great Britain: Simmonds Aero 
cessories, Limited, Treforest, Wales. France: Aerocessoires Simmonds. S. A.. 7 rue Henri 


Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH ‘‘MECANO Lemgo-i- Lippe 


In a heating-unit assembly J 
type Speep Nuts eliminate prob 
lems of hole misalignment and 
paint clogging 


» — ieee 
@ 28: 
® 


a 


On truck radiators, costly retap 
ping of flash-clogged threads of 
weld-type fasteners is eliminated 
by Speep Grips. 


On an indicator light, Tubular 
Spreep Cup replaces 4 parts 
reduces parts cost and handling 


TINNERMAN 


Nuk ea Qo 


FASTEST THING IN FASTENINGS © 
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PRODUCT ENGINEERING 





A Two-Way Service 


In 1914 there was little to differentiate betweci 
the designing abilities of a master mechanic, 
shop superintendent and a design engineer. ‘lo 
be sure, in a few industries, the designers had to 
have an unusual fund of design knowledge, as 
measured in that day. But in many manufactur 
ing plants there was little to differentiate the d¢ 
sign engineer from the pI ictical shopman 

All this was natural 


knowledge relating to engineering design was ex 


The fund of scientific 


tremely limited, as was the variety of materials 
Electrical 
limited to conventional general purpose motors 
and their starting switches. Hydraulics applied to 
machinery was practically unknown. 

[he period from 1914 to 1930 introduced data 


on fatigue failures, experimental stress analysis, 


available. components were largely 


the hydraulic operation of machinery, built-in elec 
trical equipment, and a few synthetic materials 

Not until late 1929 did advertising managers 
and advertising agency men hear about the im 
portant part played by design engineers in the 
specification of parts, materials and components 
selected by the design engineer. 

Since the beginning of the thirties, engineering 
The vast 
family of plastics and a host of other nonmetallic 


design developed in leaps and bounds. 


materials including ceramics and various forms of 
glass, have come into existence. Electronics ap 
plied to the control of machinery has become 
Aluminum, magnesium, titanium, 
tantalum and many other metals have found their 
way into commercial use. Fluid power has become 


commonplace 


commonplace. 


Today design engineering is a profession that 


requires a great fund of scientific knowledge. It 
lso requires a firsthand knowledge of the very 
latest in materials, components and parts available 
for application to the design of machinery 

In 1945, largely because of an editorial pub 
American So 


organized what 


lished in Product Engineering, the 
ciety of Mechanical Engineers 
has become the Machine Design Division of th« 
ASM. 


tional engineering society of the 


This was the first recognition by a na 
transcending 
importance of the design function in industr 
(hus did the profession of engineering recogniz« 
the status of the designer 

This month, May 14, 15, 16 and 17, there will 
be held in Convention Hall, Philadelphia, the first 
commercial exposition of parts, materials and com 
ponents that are available for specification by the 
design engineers. This exposition might be termed 
as the first national recognition by industry of 
the commercial importance of the design eng 
neer. It is industry’s acknowledgment of the 
essential part played by the designer in the selec 
tion of parts, materials and components. It is also 
a distinct service rendered by industry to the 
design engineer. It gives him the opportunity to 
obtain full and firsthand information concerning 
the things that industry has to offer the designe: 
to assist him in creating the optimum design of 


the products on the drawing boards 
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NEW (DEPARTURE 


STEEL BALLS 


Available in any quantity 
to fit your specifications 


for grade, size and accuracy! 


When industry wants steel balls of proven accuracy and 
dependability, it is only natural that they turn to New 
Departure, leading producer of ball bearings and there- 
fore thoroughly experienced in the manufacture of pre- 
cision balls. Today, New Departure provides industry 
with high-carbon chrome and stainless steel balls in a 
wide range of sizes and specifications. 
New Departure balls are produced from the finest high- 
carbon chrome steel. AISI Type E51100 steel, specially 
made for New Departure, is heat-treated to achieve the 
proper hardness and toughness for maximum strength 
and life in the finished product. Stainless steel, AISI 
New Departure steel balls are pro- Type 440C, used by New Departure results in balls of 
duced in a wide range of sizes. The much improved hardness and load-carrying ability. 


thimble contains about 3,000 balls In addition to producing the finest steel balls available, 
one millimeter in diameter. There 


is enough steel in the large ball to es New Departure will fill volume orders for balls of 
make 156,660 of the tiny balls. oom special materials such as high-nickel or cobalt-base 
betes alloys, tool steel and others. 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS e BRISTOL, CONN, 


Stee! ball wire is drawn through dies to Precise control of grain flow is obtained Balls ore heat-treated, quenched in oil or These gauges sort balls into lots according 
assure uniform diameter and roundness with these Ball Heading Machines. water, then tempered in electric furnaces. to required diameter limits 





Applications range trom power steering to pencils 


The unique advantages of New Departure 
steel bolls are utilized in many applications 
ranging from heavy-duty bearings to the 
new liquid lead pencil. To accommodate these 
applications, New Departure steel bolls are 
offered in sizes ranging from .025 inch to 
1% inches in diameter. 
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PRODUCT ENGINEERING 


Mechanical properties, fabrication characteristics and potential applications of alloys 


having the unusual combination of high tensile strength and high damping capacity. 


Manganese-Copper 
High- 
Damping 


per cent 
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Alloys 


J. W. JENSEN 


cist, Bureau of Mines 


0,20 0,30 
Logarithmic Decrement, « 


Fig. 1—Amplitudes in lower corner illustrate how the specific damp 
ing capacity p can be calculated from measurements of successive ampli 
tudes, A, and A 4 more sensitive term than the specific damping 
J. A. ROWLAND, JR. capacity is the logarithmic decrement Relation between p and is 


fM urgy, Bureau of Mines given by the curve 


ff a material 


ibsorbed by a test spec 


icated in Fig. 1. Thus, 

ng capacity can absorb the ire consideral 

ns and drastically reduced r¢ uilable 
Oppel 


have th unusual ml 


ng capacity and high tensik 
mparable to 
ng capacity is as different as duced 
striking bell and a lead Strength, ductility and h 
differ very little from normalized 
n nportant mechanical proper damping properties, however, st 
11 Mn-Cu alloys in comparison with gray decrement (a more sensit 
el are shown in Table I. Although damping capacity—see Fig. 1) of 
lamping capacity of cast iron is 5,000 psi in torsional vibration, 


haracteristics, manganese-coppet alloys have a logarithmi 


in both damping capacity and higher by a factor of 1,0( 
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Elastic modulus 
Solution a — 


heat treated a 








Mangonese , per cent 


Fig. 2—Specific damping capacity of manganese 


copper alloys under 5000 psi 


is0 C (black) and in solid solution (red). 


Fig. 3—Mec 


copper alloys aged 2 hr at 450 C (black curves), 


and solution 


— , 
Cold-working a material reduces its damping capacity 


g 

preloading increases the « 

pure nickel after anneali 

damping capacity that i 
, 


low value with a sligh 


; 
t 


capacity of lead is extreme 


70 75 


Black - aged 


load aged 2 hr at 
Elongation 





Per cent 


hanical properties of manganese 


annealed (red curves). 


Hardness 


Rockwell, B 








lamping capacity. For example, 
ng at 750 C has a very high 


s reduced abruptly to a ver 


degree of cold-working. Damping 


ly high, but its low resistance to Fabrication Characteristics 


t 
plastic deformation (the principal source of damping capac 


ity of lead) limits its usefulness. Referring again to Table ; methods for fabricating Mn-Cu 
I, the damping capacity of Mn-Cu alloys increases with an ecently | eloped by the U. S. Bure 


ncrease in induced stress 


()ther prope fies of int 


erest of the new allovs are high ils are de 


electrical resistivity ranging from 120 to 140 microhm i ng Mang 


ntimeters, and high tl 


yproximating that of a 


ermal coefficient of expansion Armanti 
luminum. On the debit side, Reports of Investig 


manganese-copper alloys age at temperatures above 300 ¢ lhe rey 


ind ha 1 reduced dam 


50 ¢ 


ying capacity w used above onductivity, 


high solidifi 


Table I—Specific damping capacity and mechanical properties 


of manganese-copper, steel, and cast iron. 





Material 


62Mn-38Cu 
70Mn-30Cu 
80Mn-20Cu 
Gray Cast Iron 3.5‘ 
Gray Cast Iron 3.5 


Mild Steel 


Specific damping capacity Tensile Yield Hardness 
Condition in per cent at Strength, Strength, Elongation Rockwell 
psi psi in 2 in ““B”’ scale 
1000 psi 5000 psi 
Aged at 450 C. 32 060 000 
Aged at 450 C. 28 5,000 70,000 
Aged at 450 C. 000 55,000 
As cast 0,000 
As cast— Machined 20,000 


Normalized : 000 50,000 
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Fig. 4—Vibration amplitudes of 
steel (upper) and manganese-cop 
per (lower) cantilever beams cx 
cited by a rotating eccentric. Fre 
quency range shown includes the 


resonance frequency of beam 





Damping capacity of manganese- 


copper beam decreases amplitudes 





at resonant frequencies 























primary and secondary piy 


mventional molds. Chemical activ 


entrapment of oxides in the 


requires use of deoxidizers 
g temperatures 
in be tolerated to a cons 
a detrimental effect on the m« 
propel refore, clectrolytic mangan¢ 
or bar < ( rally used for the charge 


Manganese-cop] re not readily cast to shap« 


They are generally hot-worked to the desired size and 


then machined t ions. Hot-working als 


nsures homogene he n be t- or colkd-worke 
impact Or pres rings, rolling OF swaging 
Optimum 

the wrought allovs to 700-85 long enough to obt 


uniform solid solution without excessive grain growt 


tals Handbook, American Society for Metals, 194 
5 to 500 C to 


§ [his is followed by aging at 37 
] 


ying when 


) 


by heat iting 


i} 


se nucleation and growth of alpha manganese, resulting 


in high damping capacity and improved mechanical prope 


ti As seen in Figs. 2 and 3, a considerable range of 


iracteristics can be obtained by varying the compositio 


treatment, with total ranges approximate] 


Tensile strength: 65,000-105,000 Psi; vield 


25,000-70,000 psi; elongation: 10-40 per 
n S-ll x 10' si; hardness 50-92 


ity: 0.1-30 per cent at 5,000 


Potential Applications 


Inquiries received by the Bureau of Mines indicate that 


interest in high-damping Mn-Cu alloys has been aroused 


in a variety of applications such as: gears, machine fram 


hearing aids, phonograph pick-ups, transducers, offi 


machines, clectroni 
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Fig. 1—This closed-cycle, Boiling Water Reactor was developed by the AMF Atomics, Inc., a 
subsidiary of American Machine & Foundry Co., for the Rural Cooperative Power Association, 
Minnesota. The reactor depends on natural convection to circulate the steam and water between 
the reactor vessel and boiler. The reactor was designed to serve small rural, central stations 
of about 10-20,000 kw capacity. The shielded primary loop operates at 1,200 psi, and the 
secondary loop has a 600 psi boiler supplying steam at 825F to a turbine 


Characteristics of 


Nuclear Reactors (.: power 


production of nuclear fuel. and irradiation of materials 


T € devi f luci ‘ : |;ACH NEW DESIGN in nuclear reactors 
ypes of devices for producing a controlled chain reaction; device used to produce controlled 
characteristics that define reactor performance, such as: type nuclear power, Fig. 1, is being ob 
P r soleted before it gets to the building 
of fuel, energy range, coolant, moderator and shield, control “ 
d ’ tage. This gives some idea as to the 
system, and output; reactors now in use and under develop- rapid advances in the field of nuclear 
power. The atomic age dates back to 

ment. ee ee 
the early 1940’s, but already more 
Requirements of materials, mechanical components and con- than 150 different designs have been 


trols are discussed in an article in the preceding issue “Nuclear tered for power reactors to be used 
for steam generation. It has been re 


Reactors Pose New Problems in Mechanical Design.” ported that there are as many different 
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A nuclear reactor lescribed as being 


ing more th 1 st u lows a criti 
ofa h I | I ial, hi uraniuin-235 
issembled, a1 1 mean ntrolling the 

sembly of th 
mass 1 I ion is initiated by adding 
neutron to the re of tl 35 atom 
iwh 
time of th 
neutrons are ed n ese neutrons hit 


inother U-2 itom, tl n is continued. With 


each fissi in ising the number of neutro1 


tf eno 


say two, new fiss ncreased in geometri 








1. Homogeneous or Heterogeneous. 
Z Type of fuel—Uranium : 
Plutonium: or U-233 
3. Energy Range 
aiceail 
gressional Comn ion react Research react 
ergy requesting th g 5. Type of Moderator—So! 
Commission ' l | vilium oxide: bervllium 
‘ } 


il] I I ! qui I I i 


he AK¢ 


6. ‘Type of Shielding—W at 
te: Steel: Lead 
I'ype of Coolant—Lig 
ight water; Heavy water 
8. ‘Type of Control—React 
| Rods: Boron; cadmium: haf 


9. Heat and electrical output 


1. Homogeneous or Heterogeneous 


In a homog 


in liquid f 


ulat 

ve up 
hssion proce en 

This system ympletel lf resultant hig] 
lating and does 1 requil ( nd. Anoth« 
rods used in the heterogenc pm een mentioned 
The reactivit itrol is regul | i high power 
the concentrati: el in th emperatures 
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Fig. 2—This Pressurized Water Reactor, as de- 
signed by Westinghouse Electric Corp. for the 
Duquesne Light Co., will generate about 300,000 


kw of heat in the core, and supply steam to turn 
Control 


a turbo generator which will have an electrical 
= rod drives 


output of more than 60,000 kw. The heat will be 
transferred to a heat exchanger by circulating 
water at a pressure of 2000 psi, and 525 F. This 
is expected to produce 600 psi saturated steam for 
turbine use. The vessel will be made of stainless- 
clad carbon steel 8} in thick, 9 ft in dia, and 32 ft 
high. The principle of this reactor is essentially the 
same as that used in the submarine Nautilus, but 
it will use as fuel slightly enriched uranium instead 
of the highly enriched U-235 used in the sub- 
marine version. The reactor used by Duquesne 
will be the first civilian nuclear powerplant but is 
not expected to produce economical power 


Fig. 3 The Homogeneous Reactor is different in To blanket 
appearance from other reactors in that it uses processing 


. a 
no mechanical control rods to regulate the fission- aie 


Turbo- 
generator 


Steam 


generator 


Heat exchonger 
~*~ "Dy 7 
fe 





ing process. Instead, the fuel is a dilute solution 
of uranyl sulfate in either light or heavy water. 
The solution serves as the fuel, the moderator, and 
the heat transfer medium. The solution is pumped 
through the reactor core where it is heated by 
fission, then to the external heat exchanger where 
a fairly high pressure, non-radioactive steam is 
generated. The core design is simple, and fuel 
stability is not a problem. The fission products 
formed can be chemically processed while the re- 
actor is in operation, and additional fuel can be 
injected A heavy water reflector surrounds the 
core. W hen the reactor also serves as a breeder, 
a blanket of non-fissionable thorium replaces the 
reflector, and U-233 is produced 


: aN 
Fig. 4—A Boiling Water Reactor is another design : ) Of nw 


—— 3 


Turbo- 
generator 





on 





concept testing the possibility of boiling water in aT 
the core of the reactor and sending the steam di- 2 
rectly to the turbine. The advantage here is the 
elimination of any external heat exchangers. Also, 
the steam pressure and temperature can be as high 
as the conditions in the reactor vessel, thus in- 
creasing the over-all thermal efficiency of the plant 
The difficulty with the boiling water reactor is 
that during a change in load, a demand for more 
power boosts the steam flow from the reactor, re- 


com 600psi 485°F is 
5 


es >" , x cy = 
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Turbo- 
i generator 
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Steam 350psi- 485°F i 
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ducing the reactor pressure. The water flashing 
into steam in the reactor actually inhibits the chain 
reaction, reducing power when it is needed most 
General Electric's new dual-cycle system (right), 


which replaces a single drum type prevents this 


ent 
The degre yf uranium, 1s 
bombarded 
mount ol 5 left 1 ranium 233 um 


xample, a 90 r cel I Csull I { 


3. Fast-Thermal-Intermediate Reactor 


One of these prefixes 1 re ) Moderators [hese reactors are dith 
designates its neutron « ry rang ult to control, and sensitive and quick 
A fast reactor has no moderator, that operating control mechanisms must b 
is, a material used to sl lo ( he chain reaction is based on 


fission neutrons C1 ection o1 SSit by the absorption of fast neu 


140 


[he atomic bomb 
since the multiplication 
release must be rapid 
plutonium or enriched urat 
necessary for this type ot 
Just the opposite 
ctor is the thermal or slow 
which is the most common ty 
today [his type uses low energy 
neutrons for fission, and uses natural 
or unenriched uranium as fuel. ‘This 
low cost fuel, plus safety of operation 
ire advantages of the thermal react 
Intermediate reactors use neutrons 
of energies between the fast and th 
] 


thermal levels This type is lars 
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Fig 5 A Sodium-Cooled raphite Moderated 
reactor which will be used in the Seawolf, the 
second nuclear powered submarine. It is called the 
SIR (Submarine Intermediate Reactor), and was 
built by General Electric. Features of this syst 


=) 1 
i g—— are that it has no radioactive fluids under press 
< * % 


Control Turbo - 
rod drives Steam generator generator 
r---- - . 


fo | 


o2 


> and produces steam of a high temperature 


pressure. Thermal efficiencies are increased wit 
out a large increase in construction costs To aN 
the danger of placing the highly radioactive sodius 
near water, the coolant gives up its heat to a 
second sodium loop in the primary heat exchanger 
/ntermediote 
heat 
to the water in the secondary heat exchanger. I: 
ee bs Liquid 
~ Pump 
—_———( sodium coolant 


4 
> 


The non-radioactive sodium then gives up its heat 


some installations, sodium-potassium is used as the 


Coes in the secondary loop. Sodium becomes 

nt Li 

_— pr ed Pump highly radioactive when irradiated, making addi 
77) 


tion shie Iding necessary 


Contro/ 
rod drives 


9990 


Turbo - Fig. 6—The Fast Breeder Reactor, like the sodius 

Steam generator generator graphite reactor, uses liquid sodium as the coolant 

= : L but is completely different in principle It uses 

highly enriched U-235 as a fuel, but does not have 

a graphite moderator for slowing down the net 

trons. Instead, it is surrounded by a blanket of 

non-fissionable U-238 which is converted into plu 

tonium by the bombardment of the neutrons the 

fissioning U-235. With proper design it is possible 

— to produce more new plutonium than the amount 
Intermediote 

heot i / j of fuel that is destroyed in the fission 

exchanger 


process 


4 Because moderation of neutrons cannot he { le ratex 
< 
é wid 
Liquid Pump aaa the materials must be limited in volume. Note the 
— small size of the core compared to that 
Blanket Core sodium pump : es . 
sodium-graphite reactor. The schematic i 
here is that proposed by the Detroit Edison Co. for 
the construction of a fast breeder reactor which 
will supply steam to a 100,000 kw power plant 


To blanket 
processing Fig. 7—The Liquid-Metal Fuel Reactor is of the 
homogeneous class in that the fuel is circulated as 
liquid slurry. However, instead of using water 
as is done in the homogeneous reactor, the uraniu 
fuel is dissovled in liquid bismuth. This soluti 
can be pumped through the reactor and one 
heat exchangers. In one proposed un ‘ 
P ‘ cooling cycles, a liquid lead-bismuth is the se« 
6. ondary coolant. Very high steam pressures and 
fission products temperatures (1400 F) are possible with this sys 
tem. The liquid-metal fuel reactor using U-233 as 
Clean fuel 
eranian and bismuth a fuel may also be used as a breeder i thorium 
blanket is used. Disadvantage of the system is the 
low solubility of uranium in bismut Also, the 
system requires an external heat s 


ing up the reactor, as bismuth mel 


small 


struction have a 


fast neutrons than for 


4. Power; Production: Research Reactors 


[he power-producing tors will tested for aircraft use: however, its 
be used in power pl where the design details have not been released 
heat produced it or converts \ production reactor makes addi 
water to steam, which i im drives tional fuel by what is called a “breed 
1 turbo-generator es ‘ ing” proces Fig Some power! 
in ) l I | re I reactor ire designed to breed addi 

tional fuel, although its main fun 


tion is for power Uhese are called 
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into fuel is placed around or in the 
core of the reactor, where it is exposed 
to neutron bombardment. A power 
reactor for ship, submarine, or ait 
craft propulsion is designed to fit into 
the smallest possible space, and not 

fuel Highly enriched 
uranium 235 is used as fuel so that 


number of 


breed new 


the maximum neutrons 
produced in the chain reaction will 
be available for producing additional 
fissions, and not directed to converting 
fertile to fissionable material. 
Research reactors furnish neutrons 
for research on: physical or chemical 
amount of 


neutron shielding provided by the 


processes; measuring the 
scale 
design models; the effect of radiation 
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Fig. 8—Reactor fuel element shapes made by Sylvania Electric Products, Inc. Besides 
containing uranium or thorium in metallic or compound form, fuel elements can 


consist of a wide range of materials. 


These 


materials are used either in con- 


junction with the uranium or thorium as an alloy, cermet, or mixture in the fuel 
core, or as a cladding to protect the fuel from corrosive attack. Some of these 
materials are stainless steel, nichrome, aluminum, magnesium, zirconium, beryllium, 
titanium, nickel, chromium, copper, silicon, niobium, and molybdenum 
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Fig. 12—Two suggested nuclear propulsion systems for aircraft use. In 
(top), the cooling fluid, air, is used once and is expendable. In the 
cycle (bottom), helium, mercury, or other metal coolants may be used 


vantages of the open-cycle with air is its simplicity 


one 
closed 
Ad 
But its disadvantages are 
the danger of the oxidation of hot metal surfaces in the reactor, and the large 
volume of air needed to remove the reactor heat. Advantage of closed cycle 
is that the coolant may be selected specifically for that component, while the 
second coolant (air) can be used to drive the turbine and as a jet propellant 
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Fig 13—Homogeneous Reactor Experi- 
ment No. 2 being loaded for shipment to 
Oak Ridge National Laboratory. The 
outside shell is called the blast shield. 
Inside that is a similarly shaped, thicker 
shell called the pressure vessel. Inside 
that is the core vessel of the reactor 
Around the core circulates the thorium 
“blanket” material in which U-233 breeds 
Inlets for this material are the two short 
pipes protruding at about 45 deg. angle 
near the bottom of the shell. Large 
flange with white cloth at bottom is the 
liquid fuel inlet. Outlet is at top. Large 
flange in foreground at top is blanket 
outlet Small cooling coils cover ex- 
terior of blast shield 


Fig. 14—Cutaway of the heart of Alco Products’ Army Package Power 
Reactor (APPR). The reactor is shown at left at the edge of the 
container shell. Next to that are the primary pumps and the steam 
generator. Three water tanks are in the right foreground, and the 
feedwater and evaporator tanks in the background. Steam is generated 
at 200 psi absolute at 407F, which drives a generator developing 
2105 kw. The large dome-shaped structure is the vapor container 
36 ft. in dia., 64 ft. high, and lined with 2 ft. of concrete. The cylinder 
prevents any radioactive particles from being released to the atmosphere 
in case of failure of the lines or the reactor container 





EDITOR'S NOTI 

For further data on types of reactors, performance the Institute of Metals Division of the American In 
and construction, the following references offer a good stitute of Mining and Metallurgical Engineers, 29 West 
starting point 39th St., New York 18, N. Y 

Materials for Nuclear Reactors—H. H. Hausner, The Pressurized Water Reactor Forum—Held De 
S. R. Roboff, Atomic Energy Div., Sylvania Electric cember 2nd, 1955 at the Mellon Institute, 4400 Fifth 
Products, Inc., Bayside, N. Y. Ave., Pittsburgh, Pa 

Introduction to Nuclear Engineering—Raymond I Industrial Applications of Atomic Power—Dr. W 


Murray, North Carolina State College of Agriculture 
and Engineering, Raleigh, N. C. 

Proceedines of the International Conference on the 
Peaceful Uses of Atomic Energy, held in Geneva, 
Switzerland—Volumes 2, 3, 4, and 5, Columbia Uni 
versity Press, 2960 Broadway, New York 27, N. ¥ 

Nuclear Reactor Development—Atomic Industrial 
Forum, Inc., 260 Madison Ave., New York 16, N. Y 

Nuclear Metallurgy—A symposium conducted by 


Kenneth Davis, Director, Division of Reactor De 
velopment, Atomic Energy Commission, Washing 
ton 25, D. ¢ 

Nuclear Reactor Data—Raytheon Mfg. Co., Wal 
tham 54, Mass. 

For additional information consult the list of refes 
ences in the article “Nuclear Reactors Pose New 
Problems in Mechanical Design,” wich appeared in 
the April 1956 issue of Product Engineering, page 187 
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INNEW PRODUCTS 


High Strength Steels Key Factor 
in Design of World’s Largest Shovel 


With a dipper capacity of 90 tons (60 
cu yd) and a cycle time of 45 sec (fill 
dipper, rotate 90 deg and dump, and 
return), this “world’s largest” self-pro- 
pelled power shovel can move strip mine 
overburden at the rate of 7000 tons per 
hr, stacking at a height of 100 ft. 

Shovel was built by Marion Power 
Shovel Company for Hanna Coal Com- 
pany, with electrical equipment designed 








by General Electric Company. 

Largest shovel built prior to this one 
had a 45 cu yd dipper with a 60 ft handle. 
Principal factors contributing to increas- 
ing the dipper to 60 cu yd with a 90 ft 
handle were: 

1. All-welded design using high 
strength steels where reduced weight of 
parts resulted in increased load capacity. 

2. Variable-speed clectrical drives for 
hoist, swing and crowd functions with 
powcr rating and speed of response ex- 
ceeding any previous drive. 


WEIGHT OF DIPPER 
through f T-1 hig! 


dipper upacity 


(continued on next page 
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DESIGNS 


Circuit Breaker 


Redesigned for 


Less Space 


\ compact operating mechanism enabled engi- 
neers at the Works, of Allis-Chalmers 
Mfg. Co., to redesign a line of air circuit break 
ers to occupy less volume but have improved 
operating features. Improvements include “dead- 
front” construction for greater safety, hydraulic 
closing for less jarring, wiping contacts for de- 
pendable performance and fewer parts with more 
interchangeability. 
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PRODUCT DESIGNS 





CONTACT STRUCTURE is as shown 
Stationary contacts have positive wiping 
ction both in opening and closing to 
maintain low resistance contact surfaces 
Are runner The stationary main contacts pivot in 
mounting socket provided in upper 

tact block. A wiping high pressure con 
tact is produced by an eccentric configu 
Movable arcing contact ration on lower end of movable main 
ontact element Lower contacts touch 
continuously and take no part in the in 
Seatieeerr main contest terrupting sequence. No flexing pigtail 
onductors are used. Inherent magnetic 
forces hold contacts together during cu 
nt surges; thrust of the magnetic fields 
1ids the compression springs to maintain 


ideqaute contact pressures 








‘ Are runner 
." 
. of 
\ Movable arcing contact 


Stationary main contact 








WITH BREAKER IN CLOSED PO 

SITION, current flows through main 

tacts in a direct simple | 

breaker opens, current flo 

arcing contacts forms a revers¢ 

is superimposed on the simple dir 
’ 


Reversed loop field cancels magn 


of direct loop and produces a 

effect on the arcing contacts. ‘The spring 
backed bridging contacts are located on 
the inside of the comers of the loop s 
the combined magnetic and spring forces 
prevent uncontrolled parting. Silver tung 
sten alloys are used for greater arcing 
contact life 
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Sealed-in time delay device _ 


Adjustment knob 


-— Series trip coil 








THE DELAY DEVICE has 


a plunger which is 


magnetic circuit 
of silicon 
vithin the body 
pressed upward 
into the upper 
Plunger resets \ 
through ball 


Ihe time delay 


ilibrated in manufactur 
Time delay is adjuste 


in trip linkage 


has ¢ | ‘ body 
ving arm of 
A fixed volum 
» flexible diaphragm 
lition, the plunger i 
and forces oil 
wus bronze fit 
ind oil flows dé 
operating position 
filled, sealed and 
stment is 


nt 
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PRODUCT DESIGNS 


Lift Truck has Sectional Transmission 


\ lift truck line developed by Clark Equipment Co. Industrial ‘Truck 
Division, Battle Creek, Mich., incorporates an interchangeable trans- 
mission, one-lever tilt-lift fork control and a self-adjusting brake that 
signals lining wear. ‘The hydraulic system includes lock valves for tilt 
control, a flow regulator for fork lowering, and a cushion valve in the 
lift cvlander piston to absorb road shock. 


Ti/t-lift lever 
Cost counter- 
weight 


TFRUCK is first to have sam 
easy maneuverability; convention 

radius is obtained and the 1 red nter ght red 1, as dist from front 
ixle to face of forks is shortened f the counterw t h yeen placed in 
front oi rear axl for high tract lriver seat i pring-loaded; when 


driver lea seat I | | brake a tically grabs th rential pinion 
rear shaft Ihe fork tilt-lift | I ( t | id « for tilt Pp and 


down for lift and low 
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Moin volve 


COWL IS REMOVED 


fro! 
! ll 


fferential 
hous "7 
A 


sections shown 
Tron n 
ent lengths can be inserted into the diffe: WASINISSIO 
} ] housing—— 
ential housing, allowing 


mission from one 
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A MEST eeeeeeeas ‘ ¢ Wove washer 


. ‘ Adjuster bolt washer 
Adjuster arm bolt 
Guide pin 
spring Adjuster arm 








THE HYDRAULIC BRAKE adjusts 


lining wear; the shoes ar 





positioned from nt 
washers When _brak 


' , Tilt 
pin moves with shoe; simultaneously, ( 


: cylinders 
adjusting cam is turned. On brake releas 


washers hold the bolt ind th pin it the new 


position. After lining has worn pre-determined 
amount, index washer fails hold arm in the 
newly advanced 


pedal action sig 








] } 
repia men 





LIFT CYLINDER INCORPATES a flow 
regulator Lowering speed i ontrolled by 
regulator plunger which varies outlet orifice; 
resulting back pressure determines piston speed 
A cushion valve is built into lift positi 


I mn 
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Operating Valve Section 


GR Pressure (J High pressure (EY Return fiow 


———————————— | 











A VICKERS TILT LOCK VALVE prevents run-away piston motion 


inder a load which develops pressure greater than necessary for normal 


l 
operation. Under this condition, one poppet valve bleeds the other, de- 
pending on direction of piston travel. As shown, pistons are driven up 


ward, high pressure oil entering valve at right; oil flowing past poppet at 








ett slowing piston trave 
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Jomter fence 








SAW, JOINTER AND MOTOR are 
mounted on same frame which can be 
pivoted on shaft or tilted on trunni 
View is looking up under tabl The 
assembly is pivoted by a handwheel and 
screw-driven nut; when saw is up, jointer 
is down The assembly is secured by a 
lock-knob on the handwheel A second 
handwheel adjusts tilt, driving a screw 
vhich rotat 
Sa ider 1S driven t 


by saw 


disk driven 
gaged by adjusting 
annot be operated 
or operating posit 


RIP FENCI 

bearings to facilitat 

Inclined mounting of the bearings reduces 
tendency of sawdust t ere to the 
bearing track. The fence can be removed 
by lifting, and is locked by turning hand 
knob; front and rear guides a1 


1e table edg: 


Adjustment knob 














Bearings 


Table 
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Multiple-F unction 


Power Tool 


A saw, jointer and sander are combined in 
a power tool developed by the Yates-American 
Machine Co, Beloit, Wisc. All three are driven 
by same motor, saw and jointer through sepat 
ate belts, sander through friction coupling. 





Pivot hondwhee/ 
Arbor belt 














Ti 
Sliding fit altel 


THE SAW ARBOR is mounted 


1 bearings 





“floating 


diameter 














PRODUCT DESIGNS 


CAR ALLOWS MOVEMENT in six directions. It travels ir 
track 


transverse 


along between stands, ovens and impregnator; carriage lift 
table mounted on ur 
} 


is powered up ind down Init weighs | 
lled by an electr 


moves ly to car and lift 
riage 
travels at 4 ft per 


ner! 


tons and 


yrogrammed 


Driver-Less Automatic 
Transfer System 


A system developed by Blaw-Knox and General Electric 
engineers automatically impregnates batches of transformers, 
loaded, transferred and unloaded by an electro-hydraulically 
controlled car. 
Pottmeyer, Blaw-Knox Co., Pittsburgh, Pa., it is used at 
the GE Specialty 


Designed under supervision of Edward T. 


l'ransformer Plant, Fort Wayne, Ind. 


SOLENOID 


can be 


VALVES ARE ARRANGED 5 


driven at any given tim Car and carriage hydraul 


ct as pumps after associated enoid valve is dé 


relief valves resist the motor oil return flow, hydraulically 
ar and 
direct 


Positioning 


CalTiagt Cl Valve tabi ind imtiage mo 


motor ikage to return extra drait 


eluninating 
vlinders k carriage 
Hydraul 


’ ] 
nad 


icting 
the carrriage frame 


quired less space and pl 
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cylinders 
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TRANSFER CAR 


HYDRAULIC CIRCUIT 





All-Transistor 
Vibration Meter 


An all-transistor, battery-operated vi- 
bration meter has been developed by 
Consolidated Electrodynamics Corp., 
Pasadena, Calif. A two-sided etched con- 
ductor board that includes the equivalent 
of a conventional wafer switch makes 


possible this compact design. 
Wofer switch 


Upper case 





Flasher light switch Case-Less Lantern 


No wires need be connected or spring 


contacts engaged on the Radar-Lite, a 
lantern manufactured by the Burgess 
Battery Co., Freeport, Ll. ‘The electrical 
circuit is made by soldering the light 
* wire to an insulated eyelet which contacts 
Head plote 
one battery tcrminal; the other terminal 
makes contact with the lantern light 
Spot light frame which completes circuit. ‘The steel 
Spot light switch battery-can serves as a case: top is r 
inforced for carrving by battery terminals. 
Flasher hinge screw —/ 
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BRACKET PLATI 


it 





Optimum Pressure 
for a hydraulic system 


CONRAD COOKE 
Electro-Mechanical Department 
The Glenn L. Martin Company 


“What pressure shall I use,” the first hy- 
draulic design question, depends on weight, 
space, power and load requirements, permis- 
sible temperature rise, cost and reliability. 
The statistical method outlined here, while 
developed for aircraft systems, can be adapt- 
ed as well to industrial hydraulic systems 
by a simple alteration in importance factor 


for each criterion. 





| T 
| Tubing OD 
oo= 10) / St + SP 
St -GP 
——'$?=105,000 Ib fin" (MiL=7-6843) 
G = Safety foctor (5) 
P= Pressure 
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100 ho | 
vaan ower 





Diameter in 


2 horsepower 











4000 6000 8900 


Pressure, psi 


is defined as that system pressure 
most ideal combination of design 
in their relative degrees of importance 
more than pure mathematics. As an 
n it includes determination of data 
statistics, estimates by leading en 
me places, opinion. Integrity of the 
ly on the impartiality of the analyst 
que and conclusions presented in 
vere made for aircraft hydraulic 
influence of eight, space, power 
temperature r1Ss¢ 
industrial 


maintenance 





Weight of Pressure Tubing 
1. Lowe 




















29000 4000 69000 8900 = 10,000 


Pressure, psi 


Fig. 3 
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WEIGHT 

lotal weight of any hydraulic system may 
vided into that contributed by the fluid, tubing 
cylinders, valves, reservoirs and pumps. Onh 
these will be discussed here but the method 
minor modification, serve the other factors as 

lluid weight in pressure lines lopes downward 
ncreasing pressure indicating the predominant « 
1 reduction of tubing diameter wit 
pressure. This reduction, as shown in Fig. 1, is | 
in part by the fact that the allowable line loss 
ning foot (0.383 per nt in increase with 
pressure at constant system efficiency. 

By structural analysis of the tubing, curves of tube OD 
versus pressure may be plotted at each horsepower as shov 


in Fig. 2. As pressure increases, smaller ID tubin 


required to carry th ime horsepower and the OD 


reduced according] \ illy the growth of wall thi 
ness, especially at low horsepower, becomes mor 
than the reduction of ID 

Resultant tubing weight m now be comput 
shown in Fig. 3, eC] x scale factor, the 


imilar indicating that 
} 


various horsepow 
mum pressure i ependent of ho 
vith respect to pi ne t 

Statistical data establishe fitting weight 
tion of tubing OD and, combined with the 
derived ] 
plotting 
results 


_ . 
powc 
i 





Weight of 
Pressure Line Fittings 























2900 4000 6900 89000 10,000 
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Fig..4 
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In Pressure Lines 
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Fig. 
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Versus Temperature 
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Hydraulic Cylinder Weight 
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Pressure, psi 


8,000 


Fig. 8 


elements in the tem. A 
termine the sizes, types and | 
contemplated aircraft systems and 


} 


weight breakdown is shown in Fig 


Pump and accumulator weig] re independent 


Valves and cylinders both tend to produce low 
effect 


pre ssure 


optimum pressures, an mpensated somewhat by 


reserv weight ypermost curves represent 


weight with var conditions. The optimum 
the characteris 


total systen 


pressure is the same for f these since 


tics of plumbing lar to the 


weight without 


Occupit lume is of luced importance in indus 
trial applications, though the trend toward higher density 
uircraft for high 


speeds emphasizes it in these applications 


eficient aerodynamic performance at 


By methods similar to those used in the weight analvsi 


total space of pressure lines, return lines, valves and cylin- 


ders was derived and pk d as a function of system pres 


breakdown is shown in Fig 


i 
sure. A typical 


12. Optimum pressure is relatively independent of type 


or size of system when considering space. Theoretical 


low point is reached around 8000 psi 


CYLINDER STRENGTH 


the performance requirements of 


hydraulic cylinders in use today, Fig. 13 is a plot of com 


pression load against stroke for a solid rod at 3000 psi 


ind for hollow rod pressures. The potential 
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TEMPERATURE 


Ihe problem of temperatut 
systems has become increasingly 
System pi have 


liberated has risen ac 


wer requirement 


servomechanisms at 
devices are in continuou 
heat by pres 
selector valves. In the 
raft hy 
pump and 40.5 per 
These | 


trends h 
higher temperature 


cI more 


draulic system 


designers have bec 
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holf the bore diameter NSTABILITY 
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tical stroke( proof pressure),in 


nal leakage are primary f 


) valves are designed and ana 
eat generated, installations 
ing and supplementary heat 
vhere necessary 
red to determine the influence 
problem. As is to be ex 
in heat generated occurs 
in Fig. 15 
ncreased leakage rf 


ion OF 


(lowest curve) 
pump 
external surface area 
iuses the system stabiliza 


lly in the higher pressure 


COST AND RELIABILITY 


ind construction of system prototypes, 
tant as a function of system pressure 


been therefore ignored in this study. Industries 


+ 


ition of the designed system 


ful comparative cost studies to 


boo _ re a ) 

yptimum system pressure. It is logical 
5 | 

st | cost 


ial applications may very 
and as such, deserves a de- 


ri 


iluated, reliability is a primary fac 


tor to be 1 ered when making any basic decision 


reliability 


Through 


vy, the concept ot was 
idering it maintain an 
eliability at all pressures. Reliability 


ement rather than a variable factor. 


InCcOrpo ited necessary to 
equivaient deg 


is then a fixed 
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Deflection 


(Charge in length with 
change in pressure) 


Deflection per cent of piston stroke 


2900 4900 6900 8900 


Pressure,ps 


COMBINED EFFECT 


Each of the variables previously 
replotted in Fig. 16 so that all 


psi. These are the true indivi 


any attempt at determining fa 


tance of each variable 


l'o determine the combined effect | variables, tota 
stem weight was permitted to remain unchanged and 
the other ig a factor 


f importance for each | 


} 


variables were Correiat \ ibli nil 
1dered 


= | | 
20 per cent, cylinder space deflection 


i 
10 per cent, and stabilized ter I re increment 10 per 


ent as important as total system weight Assignment of 
these ratios is arbitrary, depending on the 


will 


judgment of 


the analyst and vary with the ultimate purpose of 


the study. 
Each curve in Fig. 16 represents a penalty ratio of tl 
particular variable as compared to 


its value at 3000 psi 


When multiplied by the assigned importance ratios an 


I 


renormalized to unity at 3000 psi a composite penalty 


radio is derived and may be plotted as in Fig. 17 
curve represents the final results of the theoretical i 
Optimum pressure is indicated at the lowest point, conse 
quently the theoretical optimum pressure is at 4000 psi 

Choice of importance factors has considerable effect 
m the location of theoretically pres 
sure, Fig. 18. By eliminating all o1 the factor 
the composite penalty ratio curve may indicate optimum 
pressures between 3000 psi and 4400 psi though it should 
be noted that the maximum reduction in penalty is only 
about 7.5 per cent. 


For aircraft, weight is of prime importance which ex 


exact optimum 


some of 
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Small hanges in the 
ratios will have littl 
that this analysis 

ror aircratt 





CONCLUSIONS 
ing analysis the following con pendent 


aircraft systems. Obviously dif stems 


the picture for industrial s 4. 
have considerable influ quir 

ting curve nost 

considering initial cost, the indicated optimum I 
pressure is 4000 psi nent 


he total effective gain in proceeding from 3000 to urement and 


+000 psi would be an effective system weight saving of ment of all th 


24 per cent. Breakdown of this saving is as follows 5. A tempor 
1) Total system weight reduction of 4.4 per cent 


b) Total system 


reliability mu 


transition period during the debugging 


space reduction of 13.8 per cent 


c) Cylinder space reduction of 10.28 per cent 6. In the opinion of the author 


d) Cylinder deflection increase 44.8 per cent. per cent effective 
Stabilized svstem temperature increment increas ibove, 


equipment 


does not 
of 33 per cent loss in reliability 
Ihe theoretical optimum pressure is fairly inde pressure were chang 
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Expenditures in 
industrial Bosic Reseorch 


Billions of Dollors 
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FOP, curve shows the great increase in funds 
poured into basic industrial research, the end re 
sult being more products to be used by designers 
By 1965, estimates place expenditures at $13-bil 
lion annually. Below, a reflection of the increasing 
interest in the design field is the membership trend 
of the Machine Design Division of the ASMI 
(7,600 as of 1955). This is about 19 per cent of 
the ASME’s total membership 


cumulators, hose tubing 
Finishes and Coatings 
races organ! t 


inodi 


iT 
Ing 


pOowdel 
i 


parts, precision 


metal 


parts, spinning 


cessories: testing 


spectrometers, comput 


yrodu ! 


1 
meta 


The Design Sh 
manufacturers, and 


aes 


TI duct 


n engineering 
neering; Materials 

Electrical Manufacturi 
been 


ASMI 


et 


Methods; Machin 


1 
chosen iS 


Machine 








| a2 [ae [ae Jae | ze 











































































































Exhibitors as of March 16, 1956 





Booth 
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Design Engineering Conference Program 


“Tomorrow’s Products Are Tomorrow’s Markets” 


Convention Hall, Philadelphia, Pa., May 14-17, 1956 Wednesday, May 16—Technical Session II 


9:30 a.m., Ballroom 

Sponsored by the ASME Machine Design Division in cooperation 
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Theoretical heat cycle for a highly loaded gear tooth. Temperature is a result of h 


Lubrication of _— 


High Capacity Gear Drives 


How to calculate lubrication and cooling requirements, and determine geometry 


of lubrication system; selection of components to meet system requirements. 


D. W. BOTSTIBER 


Consulting Engineer and 


LEO KINGSTON 


Vertol Aircraft Cory 


frerence and \ 


edium. The 


Most high capa ir dr n 
luding ma»©rnc Tha\ il, aircraft ind 
industrial reduction and step-up units 
require pressur¢ lubncation. The d 
sign of such a svstem mav be dividex 


nt three 


there ra give n. th ’ int em, w circuit, and Inpé exposed 


of heat r function of the 2. Determination ize temperatu 


Product 





i 
Fig. 2—Gear damage resulting from lack of lubrication. Close-up 


view, right, of similar type failure shows teeth completely 
destroyed by lubrication failure. 


tween surface of gear case ] Chazacteristics of oil 
and ambient air K af 
C = 30 for still air Sa - - 
C 2° for free circulation tion requirements, unusual operating 
C = 10 for forced air flow conditions, weight, size, o 


precautions insp¢ 


Using this formula on high capacity ductions 
drives, O will usually be equal to 2-5 Total amount of heat 


per cent of the transmitted power on primarily on transmitted power, num 


geal 


uircraft gear cases, ind 5-15 per cent ber OF geal meshes, efficiency of 
wn marine and general purpose reduc ing and bearing, friction of oil seal 
tion gears windage and oil churning loss 
3 Usually, it is difficult to separate 
System Geometry ' 
: ‘ individual losses. Measurement, even 
\ pressure oil system consists of a under laboratory conditions, is diffi 
reservoir, pump, heat exchanger and _ cult. If input and output torques were 
orifices which direct streams of oil measured, the error would be of the 
to the gear teeth. The oil is heated order of magnitude of the losses to 
by contact with the hot surface and _ be determined. An approximation can 
drains back into the reservoir. Though be made by measuring the oil flow 
this is a simple circuit contains all ind temperature drop in the cooler, 
the following variables ifter insulating the gear case and pip 
A)—Total amount of t te ing. The values of Table I are ad 
dissipated quate for general design conditions 
(B Portion of total amount to be conventional gear drives 
dissipated by oil cooler (after allowing Smooth flanks on the teeth 
for cooling by direct convection 
through gear case, oil lines, et 
(C Amount 
lated (rate of flow 
D Amount of air entrained in lable I—Heat Losses in ‘Typical Gear Drives 





the oil during circulation 





Capacity of reservoir oil 
during operation and at stand 


Cooling medium 


(G Permissible maximum vil 
temperature General machine quality cut gears, sleeve bearings 
(H) Temper ature rop through High quality shaved or ground gears, sleeve bearings 
oil cooler 
(I Available, permissible, I 


sirable volume of flow and temperature 


High quality shaved or ground gears, anti-friction 
j bearings, gears in perfect condition 








of cooling medium through oil cooler 
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Physical Data and Average Design Values for 
High Capacity Gear Lube Systems 





Oil Sump Temperature 0-100 C (160-212 TF 

Specific Heat of Oil 

Specific Weight of Oil 

Heat Rejec tion by Outside Convection oO 15 per cent 
Friction Losses See Table I 
Temperature Drop Through Cooler 20 C, 18-36 I 
Air Entrainment in Oil Circuit 10-50 per cent 
Sump Capacity . 5 Flow Rate/min 
Max Oil Temperature 230 C, 450 1 
Min Cooling Water Temperature C, 341 
Min Air Temperature (Arctic Operation 54 C, 1221 
Max Ambient Air Temperature (Climatic 90 C, 122 I 
Spec Weight of Air at Sea Level and 100 I 0.070 Ib/cu ft 
Spec Weight of Air at Sea Level and 59 I 0.765 lb/cu ft 
Spec Weight of Air at 10,000 ft with 59 F at S/I 0.0565 Ib/cu ft 
Temp at 10,000 ft when 59 F at Sea Level 241 

Flash Point of Oil per MIL-L-6082B 216 C, 420 I 

Congealing Point of Oil per MIL-L-6082B 8 C, OF 

Congealing Point of Oil per MIL-L-7808B sel 4 C, —65 1 

Operating Oil Pressure at Jet Inlet 15-50 psi 
Min Jet Orifice Dia for Gears 0.060 in. 
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flanks, softening and plastic flow of 


the tooth material and a 
Fig. 2, eventual failure 
Non-metallic ¢ mponents 








Fig. 3—Typical characteristics for alu- 
minum oil cooler 


’ Heot transfer 
oil before and aft e cooler (H) or . 
more accurately, between oil sump and air flow 
] <= 


lubrication jet inlets, depends on 


several of the factors discussed 
viously. Oil flow 1 


25 deg 


te mperature, sp 


itv, and flow rate o 
ire the determining facto1 
of 20 C (36 F), given und 





-Btu/min / 


usually a good compromis¢ 
Flow rate and temperature 
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Heat transfer 


mined by external 
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pressure drop- psi 


Oil 
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lemme ) it 5 + bricating and cooling 
Also. the p 0 f th ngine be virtually non-corrosive, 
must be : :, ‘ ish point of 280-310 I 
equipped wi erchares ' ils of the same quality as 
gines are suitable for high 
sears, and the speed reducer shor 


and corre be yperated with the same oil as th 
iltitudes prime mover 

led sta | ngine oil pel MIL-L-6086B, Gra 
1065, has about the same viscosit; 


SAE 30 (62-68 Savbolt at 210 ] 








Breather 
other ai 
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Selection of « l based on op 


erating requirements. Military Speci 
heation MIL-L-6086A requires lubri 


ints for gear drives to have idequate 





Fig. 4—Typical lubricating oi! circuits 


for industrial gear drive (A) and air 
craft gear drive (B). In spite of differ Inspection plug 
ences in overall size, shape and weight 





Stroiner 





of the two systems, basic layout and type 








of components are the same 
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Selection 


Oil Pump. B 


ntinuor fi 


of 


( 


‘ 





be mechanically positive. Shear pins 
or other torque limiting elements, de 
signed to the 


iv( ide d. 


proteet 
should be 


from 
Phe 
would save the pump at the ex] ¢ 
of the The pump should be 
near the bottom of the sump, with as 


pump 
overload, 


gears 


little suction required for the intake 
Although 
displacement pumps will develop a 
vacuum of 27 to 29 in 


insufhicient at 
peratures with ordinary oils, a clogged 


as possible. most positive 


mercury 


this may be low tem 


strainer, or with leaks in the suction 


line. 

A good 
is 45 to 75 psi, but the pump should 
be capable of withstanding peaks of 


250 psi. 


operating pressure rangé 


These may occur at sudden 
with 
the 
principle are 
well suited for this operating rang« 


starts or at low temperatures 


high oil viscosity Pumps using 


gear or sliding vane 
mesh 
type with extra deep teeth or of th 
ial tooth 


hould have 


I'he gears may be of the external 


internal mesh type with sp« 
forms. Vane type pum} 


positive vane motion 
Intake Strainer. To protect the pump 
particles, 1 strainer or! 
screen should be installed at the in 
take. The its openings is a 
compromise between the filtering r 
quirements and 
Mesh 20 x 20 with 0.016 in. 
wire, with total free area of about five 
ade 
quate for most circuits. Area of th 
intake line should be twice that of the 
line to for the in 
creased volume of entrained air caused 


from solid 


size of 


allowable _ pressur« 


drop 


times suction line area as proved 


discharge allow 


by suction 


Discharge Lines. Pipe size i com 
between =e 


and 


promise OnOTTN IZ¢ 


weight cost), which calls for 


smaller lines, and pressure loss which 
makes it 


qu ite passages 


necessary to maintain ade 
Oil 


positive pressure under the most un 


iets must have 


conditions. Generally, 15 
the 


Losses in the 


favorable 
psi is permissible minimum 
the 
range of 10-40 per cent of the pump 

For average circuit, a 
flow velocity of about 6 fps is a good 
approximation Actual 
in the lines may be calculated, based 
on laminar flow, the 


tional formulas of fluid dynamics 


lines should be in 
pressure an 
initial 


losses 


using conven 


Pressure Relief Valve. For a normal 
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Fig. 6—Self-closing 
to remove lid 
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cooler 


Oil 
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ti le 5 


porous 


Filter. In 
desirable to remove soli 
oil Filters 
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from consist 
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erably with provisions for easy replace 
ment when the unit has become sat 
One added 


pressure drop the pump must ove! 


urated drawback is the 


As the filter be 
pressure InCreCas 
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may then 


oil around the fil 
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New 


compromised 
filters I] 
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nd temperature of oil, 
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Cooler. or 
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capacity of a 
with the temperature flow r 
of the cooling medium (air or water 


7 
his gives a variables, 


te sts 
systems of 


number of 


which are determined by and 


plotted on diagrams as 
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5 : 4 switches 
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Fig. 7—Wiring diagram for main 
drive and lubrication system of an 
electric motor installation. Motor 


can only be started when oil pump 


motor is running and oil pressure 


has reached a safe value | 
curve These data e u ia the 
ba i electing a er f given 
| tion Usi th ord I 
n onituc f . | 1 re) vy } 
veight is t that t | 
flow That that if th 
flow i I l l flow I 
bout 10 lb/min may be expected. 
Oil and water should flow in op 


V1ll Keep 


nce between oil 


et which sh 


ears uld 
produce a solid stream. Velocity of 
il leaving the jet must | idequate 
to reach th ir teeth through the 
vhirling air and penetrate the spac 
between teeth to hit the flank Pre 
ures at the jet inlet of 15 t 50 psi 
ire generall itistact lhe jet 
orifice must be adequate to pass the 
required flow. An empirical formula 
to determine the ict f 
ormces 1 

F (gpm 22 d* p 2 


where d = jet orifice dia, in 


p = pressure at jet inlet, psi 
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improve cooling « ition cond 
tions 

Minimum permissible diameter f 
1 jet is determined by the tenden 
of clogging from foreign matter. Jet 
of less than 0.060 in. dia troul 
some. For inti-friction b ng 
smaller orifices are netim 
Ihey are a comprom between th 
need for smal opening t maintain 
oil pressure with available flow rat 
ind the small oil requirements of 
ing bearings. As shown in | 5, th 
ict h ul l le n l dua 
train t top fo 1 matt f " 
reaching th ifi 


Magnetic Particle Retainer. Sin 
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EDITOR’S NOTE—For supplementary 


data on design of lubrication systems 
see “Comparison of Six Lubrication Meth 
page 183. In 


Sternlicht discusses the 


December 1955, this 
Beno 


of various methods of lubri 


ods, 
article Dr 
characteristics 


cation; also included is a guide to the 


selection of the best method for given 


requirements 





Finished-Forged Gear Teet 


now used in German Autos 





ER TF a EE By a new process developed in Germany, gear teeth are forged 
chinery industries in Germany have to sufficient accuracy to require no machining. Applications include 
recently changed to  precision- differentials for all types of motor vehicles and other uses where 
forged gears for the differentials in ; . 
automobiles, trucks and tractors. speeds are relatively low. Materials used, accuracy and costs. 

All indications point to increased 


performance with decreased costs 
Some of the companies are: The 


Auto-Union Corp., age O. RIECKHOFF Recently, however, 
(passenger cars anc v1CK-up 2inee ] 

aes Hanomag Corp., Saati al Capenesion Light-Metal Works, Muni 
(tractors); International Harvester en Soe many, deve loped Pee 
Company of Germany (agricultural ing precision-forged g¢ 
machinery); Fella Feucht Corp., ised in medium-speed 
Niirnberg (agricultural machin- IDEA OF FORGING TOOTHED PARTS in 
ery); Opel Corp. (passenger cars); dies is not new. Patent application 
Faun Maginus Henschel Bussing dealing with this subject were mad 
(trucks); Maschinenfabrik Augs- 
burg, Niirnberg (trucks); BMW, 
Munich, (motorcycles). 


without machining the 
The forging process has 
ilso for making bevel 


str ht ) SI \ 
of these patents lead to the comme ight or spiral teeth; h 
intricate gears which cannot 


factured by conventional 


is long as 60 years ago. However, none 








cial production of finish forged 


i 
I 


gC 





uch as elliptical gears 
spur and bevel gears, and geat 
Table I—Chemical Compositions of German Steels Used for [he process is also adaptabl 
Precision-Forged Gears parts containing special no 
prohles, pads or stops such 


i 
in Fig. } 
German Carbon Silicon Manganese Chromium Nickel _ 


Designation Cc Si Mn Cr Ni 





The Forging Process 


CK 45 
EC 60 
EC 80 
EC 100 
15 CrNi 6 


First step in the process is machin 
0.50-0.80 ing the gear blank to predetermined 
0.80-1.10 “> Ty ee 
1 00-1 30 volume B in Fig. 2 This operation 
1.40-1.70 7 ilso removes surface oxide le 


The blank is made so that the direc 


— i it ot BD 
inno 
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Fig. 1— Typical gear parts made by the precision-forging process. (A) Spur 
gear with cogs, (B) bevel gears for differentials, (C) toothed bushing, (D) 
spiral bevel gear, (E) spur gear with internal spline, (F) flanged bevel gear, 


and (G) steering segment. 


ar Materials 


Product Engineering 


May, 


1956 


Fig. 3—Grain structure of a 
ratchet tooth after torging 
resulting in a 20 per cent 
greater tooth strength than 
machined gears of same ma 
terial. Material is EC-100 


chromium steel 


Fig. 2 


cision-t 


Fig. 


Oper: 





Geor bionk cuf 
from round stock 





Machined to 
predetermined volume 


Heoted ond rough forged 


Finish forged 





Burr and fiosh removal 





Drill and ream bore 


2 




















however, the accuracy of the teeth 
can be held to within +0.002 in. 
(+0.05 mm) which is acceptable for 
gears running at speeds up to 1200 
rpm or 1800 fpm surface speed. The 
gears in Fig. 4 fall under this classifica 
tion. In (A) and (B), the front inner 
face and the teeth are forged to such 
good accuracy that no machining is 
required. Machining is performed on 
the bore, hub and backing face, the 
gears being centered in a special chuck 
to obtain accurate concentricity. 
Two spur gears of the type shown 
in Fig. 4(C) were inspected for tooth 
accuracy after forging. Inspection was 
performed on a Mehr gear tester using 
a spherical insert. Each tooth was 
individually tested and _ tolerance 


3.0257 2008 — 
-~2.640 —- 
2200- 


+ -1000-> 














J 
Jj 


| WSVSSSS 
[ 


; 


Fig 4B 


Fig. 4—Dimensions and tolerances of three precision-forged gears used in applications 
where operating speeds are less than 1200 rpm. Machining of teeth after forging not 
required; machining of other surfaces indicated by finish marks. Bevel gears in (A) 
and (B) are used in an automobile differential; spur gear in (C), in which only ¢ 
tapered bore is machined, is used for the test results shown in Fig. 5 


€ 


} ; 
variations recorded on a chart’ spection of the di 


as shown in Fig. 5. 


were 

Required tooth _ ical relat 

thickness, not shown in Fig. 4(C), is 

0.926 0.002 in. Total tolerance 

0.004 in. Teeth 

of the master gear were made to almost 

exactly 0.926 in. thickness. As can 

be noted, the upper tolerance limit 

is exceeded by 0.0004 in 

teeth in gear A. All teeth in gear B are 

within the tolerance range. real The forg 
lo group the distribution clo preferred if the 

toward the middle of the tolerance eeth is high in 

range, it would be necessary to reduce For 

tooth thickness of the master gear 

0.0008 in. This would bring all teeth 

within the tolerance range, but would 

require a new die—an impractical 

solution. However, by continued in 


range, therefore, is 


. 
by two 


} 
exXaln C, Sd 


Tooth number 
7 8 





T T 








Variations 


Tooth thickness = O 92610.002 


15 teeth per geor 





Tolerance 








Fig. 5 


Fig. § 


tolerance limit is exceeded by 0.0004 in. by two teeth of gear A. 


Variations in 


GeorB 


tooth accuracy of two gears, with dimensions as per Fig. 4(C) Upper 


Gear B is within tolerance range 
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mn tooth forming are small in com 
to the higher cost for the 
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parison 
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ment of noiseless operation 
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Economy of process 15 also 


total 
Generally, it is not 


number of 


gears to be made 


economical to produce less than 500 


pieces, taking into consideration the 
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Spiral Gears 


difficult 
Their 
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for high 


applic itions. Forging the 


Spiral 7CaTS) Pp © more 


I 
bevel geal 
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e for machining 
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in extra allowan 
then finishing the 
cutting 
mical advantage A more 


teeth on a 
iff ded n C 
Satistact 


lapping th 


machine 


} 
eloped by 


method was dev 


teeth after forgi Fig. 7(A 
results of tests of tooth acc 
10 spiral gears without lapping; Fig 

B) the results of a batch of 


lapped—a 


sho \ 


uracy of 


second 


' 
gears whose teeth wer 


i 


provement 


nounced im] 


EDITOR’S NOTI How strength re 
quirements, weight, cost and press capa 
city effect the design of large forgings is 
discussed in “Problems in the Design of 
Large Forgings,” Product 
1954 Annual Handbook page 
cluded are showing the 


mintmum 


Engineering 
Di2. In 
effect of 


properties 


tables 
size on mechanical 


ot aluminum forgings, cost relationship 
for several forging designs, and relation 
ship 


thickness 


between upsetting pressure and 


Tooth number 
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Variations in tooth accuracy of spiral gears. 
each gear having 32 teeth. (A) Tolerance variations after forging 








Inspection was performed on ten gears, 
Botto 


row shows results 


of tests on the master gear. (B) Tolerance variations after forging and lapping 
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Surtace 
urvature 


ERNEST WILDHABER 


Rochester, N. Y 


Surface 
normal 


Fig. 1 Perspective view of curved surface, tangent plane and 


coordinate axes set up in tangent plane 





TERMS AND SYMBOLS 


Parameters of the equation of a 
surface 
Inverse radius (1/R 
Distance in the tangent plane between 
chosen point and line of contact of a 
cylindrical element with tangent plane 
Element One of two cylindrical surfaces which are 
the resolved components of a given curved 
surface 
Inclination of surface normal to normal of 
tangent plane 
Radial and peripheral components of i 
Principal 
directions Directions of two elements of a curved 
surface which are perpendicular to each 
other 
Any point on a curved surface 


P The projection of point P on the tangent 
plane 


R,R,, R Cylindrical element radii 


Surface 

Normal Perpendicular to a surface at a chosen point 

Tangent 

lane Plane to which the surface and its 

ponent elements are tangent 
Coordinates in tangent plane starting from 
point of intersection of the two tangent lines 
Elevation of curved surface above or below 
tangent plane 
Angle of chosen element relative to X axis 
in the tangent plane 
Angle between X axis and principal direc 
tion of a curved surface 
Included angle between a pair of component 
elements 











A useful method for defining and 
generating warped surfaces, such as 
embodied in_ helical gears, worm 
threads and hypoid gears; review of 
physical significance of curvature and 
derivation of concepts and equations; 


two sample applications of the method. 


Descripti l eration of curved 
teeth of he gears, worm threads, 
hypoid gears and othe! rped 
problem whi 
the geometrical 
descril 


ducti 


The Three Dimensional Problem—First step in the anal 
sis Of a warped surface is to pick a mean point within the 
region to be studied. It is assumed that this region 
ontinuous and f1 rom mathematical singularities 
boundary restrictions \ plane is imagined t 
the surface I point. ‘This plan 
the tangent plar line through th 
perpendicular t ngent plane es 
to the surf ! int Phi 
in Fig 

be set up in the tang 


oordinate axes intersect at 


selected mean poiut, the contact point with the 
Points of an irf may located by the x and 


dinates 


by the 


in be 


cylinders 
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SUMMARY OF PROPOSITIONS 


Any curved surface can (over small areas) be resolved at any point. The system of normals of each cylindrical 
into a pair of cylindrical surfaces, hereafter called ele element all have the same projected direction and their 
ments, which contact a tangent plane of the surtace along inclination is directly proportional to the distance of the 
two straight lines. These intersect at the point of tangency considered projected point from the line of contact of the 


with the surface cylindrical element surface with the tangent plane. The 


Radii and directions of the two elements are related elevation of any point of a cylindrical element from the 


and mathematically defined tangent plane is proportional to the square of this distance 
Elevation of any point in the curved surface above or A curved surface can be resolved into an infinite number 
below the tangent plane is the algebraic sum of the of pairs of component elements having different included 
elevations of the corresponding points of the cylindrical angles and radii. There always one such pair of ele 
elements ments at right angles to each other. Their directions are 
Lines perpendicular to a surface (whether cylindrical or called the principal directions of the curved surfaces 
of more complex form) ave called surface normals. A unit The sum of curvatures (1/R 1/R.) is constant for 
'ength may be added to the extension of a surface normal all pairs of the same curved surface 
beyond its intersection with the surface. The projection When viewed in the direction of one of its component 
of this unit length on the tangent plane has length pro elements, a curved surface has a profile or contour-curva 
portional to the inclination of the normal and direction ture equal to the curvature of that element. The line of 
The projections of two surface normals of cylinders on contact between the curved surface and its component 
the tangent plane may be geometrically added to give the element extends the direction of the second element 





inclination and direction of the resultant curved surface of the pair 
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Fig. 3—A pair of cylindrical elements contacting the Fig. 4—An entirely convex surface built up of 
drawing plane along OX and OX’ build up a curved two elementary cylindrical surfaces OX, OX 
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Fig. 8—Views of an involute helicoix : 
0.00054 


Examples 


No. 1 What is the distance O¢ 
‘trom O of 


profile curvature ¢ 
leg.; ¥ 45 deg? 


OC’ when the helix 
g in the above example? 
0.912 
No. 3 t is the dis e of the curvature 
Fig. 9 profile from the curvature 
f the normal profile of the above gear, at a wheel 
OG. 10 in.? What is it at a w 


+} = ] 
of the wheel 


It is equal to R. sin ¢, tan’ v 

oo 3.420 at ¥ 15 deg 
1.140 at ¥ 30 deg 

2.052 at v 45 de 


0.684 at ¥v = 30 de 
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Fig. 9—Grinding 
and normal section 


volute helicoid 


wheel 
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Fig. 10—Tangent plane at O of involute helicoid. 


between 24 and 94 tenths of a thousandth of an inch 
[his is considered high and the axial wheel profile should 


be changed more frequently. 


Non-Involute Helicoids—Consider a point O of the mean 


helix, as was done on the involute helicoid. The mean 
helix, and the normals at all points of the mean helix, are 
exactly as they are on a coaxial involute helicoid which 
has the same tangent plant at O. The general helicoid 
liffers from the helicoid by rising 


falling below helicoid on both 


above ot 
of the 


involute 
the involute sides 
mean helix. 

lig. 10 shows the common tangent plane at O. The 
involute helicoid contacts this plane along line OO’, which 
is inclined at the angle » from the direction OX of the 
helix. The surface normals at points of line OX can be 
determined solely from the cylindrical element OO’ which 
epresents the involute helicoid. The general helicoid is 
btained by adding to this surface element another surface 
lement, that extends in the direction OX of the helix 
The curvature it O of the general helicoid 
of elements which make the 
ibove angle » with each other. Element OO’ is the ele- 
, which represents the invo 
Element OX has a curvature radius R, in 
1 section perpendicular thereto, which characterizes the 


departure from the involute helicoid. 


surface 
in be defined by a paii 
ment with curvature radius R 
lute helicoid. 


General helicoids may also be defined with a given grind 
Ihe problem then is to dete 
nine the curvature radius R, of element OX, and to find 
of the 


helicoid which passes through O. 


ing wheel or milling cutter 


the center of curvature normal section for the 

[his problem is solved by comparing the given grind 
ing wheel with a grinding wheel of the same radius R.. 
vhich has a radius of profile curvature OC” adapted to 
produce the involute helicoid. The curvature 1/R, is the 
difference in profile curvature of the latter wheel and 
the given wheel. It is 1/OC” minus the curvature of the 
given wheel. 

As stated above, starting with the involute helicoid, 
add or subtract a cylindrical element OX to the wheel to 
obtain the specified shape on the wheel, and subtract or 
idd the same cylindrical element OX to the helicoid. The 
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Fig. 11 
section of helical thread produced therewith 


Conical grinding wheel and normal 


resultant surface remains 
ipplied in the direction 
has a curvature 


The 


Fig. 11, is the profile 


ra lius R 


profile curvature in a normal 
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yf element OX 


curvature 
minus the curvature 


This equation also determines 1 
| 

1 grinding wheel o 

R, from th 


the wheel of equal 


lo determine 


coid, subtract | 


corresponding in\ 


No. 1 A helical w 
1 normal pressur¢ 
w 6U deg, that 
Consider an imagit 
If that 

would the center 

What does distan 


point O 


No. 2 If the 
above examplk 
+ 


center o 


when the whee 


2.052 

No. 3 If the thread 
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of R OC 10, radius of 
} 


' a 
of the element extending along the helix 


ided PTl 
what i he 


Answer: R, = OC 
Use of a straight profile is show: 
which is a normal section like Fig. 9. He 


grinding 


ing 


plane contains the wheel axis CC, 
No. 4 Where is the center of curvature C 


section of the thread surface produced witl 
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e If this surface were to be cut with 
- ms nee gy radial axis OC, (Fig. 11), where wo 


rn curvature of the cutting profile be? 


Answer: At C,; because at point O an end-mill « 


toR QO 


No. 6 Does the center of curvature C, als« 
the center of curvature of the normal thread 


passes through point P? 














Answer: Nearly so, but not exact! 





} ; 


No. 7 The above thread, which is ground with a straigh 
sided wheel of 10 in. mean radius, OC, 10, ordinaril 
will be cut first. It may be cut with a milling cutter 
14 in. mean radius, OC, 14. At what distance R 
thread profile requires 0 trom O should the curvature 
the grinding wheel profile be, to produce the 


grinding wheel? 


Answer: An involute helicoid w 
curvature OC” of the wheel pl file 


No. 8 What is the radius of curvature 


cutter profile in the above exampk 
0.200? 


5.070 0.200 = 4.870 


g. 12 shows a thread of straight profile in 


Pi 
section at O. In this case a convex profile with 


enter C, is required on the grinding wheel 


1 nT, TT, } > 
equidistant to the above ‘relative curvature between the 


ice OP from and wheel profile is the same as 


60 deg at threads. Thus OC, is equal to OC, 
g at 
nd data are otherwise the same 


1 D\ 
} + } 
with traight-sid . ‘ 
i, 2 ded NOTE: This article is condensed from a paper presented before 
10 in the Industrial Mathematics Society, Detroit, Mich 





Russians Catching Up in Electronics 


WiuITHIN THE NEXT THREE YEARS Russian ability and academies whose sole 


purpose 


ctronics field will be abreast of that the latest U.S. engineering 
have been copying most of knowledge on to the large corps 
ve been advanc- for Russian product development 


This was the sians have good engineers Dut that 


German engineer and in is caused by a lack of high qualit 


has been upproa hed by 


east ten of whom are East who wanted to buy instrument 


yurce of his information is_ that he 
ted to the West. equipment—enough to keep 
hat “the Russians manage to’ two years 
ypments in the U.S With no military Air Force, much of W 

long before anyone electronics production, like communication 
kind in almost every big navigation equipment, is for export. The radio industry 

do this.” Germany is producing a high quality produ 

The German manufacturer, who wishes to remain anony-_ pared the medium receiver there to a 


mous, says that the Russians have set up several special receiver 1 this yuntry 
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Bead Chains for Light Service 


BERNARD WASKO, Chief Engineer, Voland and Sons, Inc 








“ Beads 


Slots for 
links 

,Conicol 

recesses Guide 
for beads F 


Lorge rodium 


Sprocket 


FIG. 1—Misaligned sprock FIG. 2—Details of bead chain FIG. 3—Skewed shafts nor FIG. 4—Right anele drive 
ets. Nonparallel planes usu- and sprocket. Slots in sprock- mally require two sets of does not require idler sprock 
ally occur when alignment et allows beads to sit firmly spiral gears to bridge space ets to go around corner 
is toO expensive to maintain in conical recesses between shafts. Angle mis Suitable only for very low 
Bead chain can operate at alignment does not interfere torque application because 
angles up to, @ 20 deg with bead chain operation of friction drag against guide 
without slipping off sprocket 





Table I- Load capacity of bead chains-capacity varies with bead diameter, chain 
speed and lubrication 
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FIG. 5—Remote control through FIG. 6—Linear output from rotary) FIG. 7—Counter-rotating shafts 
rigid or flexible tube has almost input. Beads prevent slippage and Input shaft drives two counter-ro 
no backlash and can keep input maintain accurate ratio between in tating outputs (shaft and cylinder) 
and output shafts synchronized. put and output. through a continuous chain 
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Where torque requirements and operating speeds are low, bead chains offer 


a quick and economical w ay to: Couple misaligned shafts; convert from one 


type of motion to another; counter-rotate shafts; obtain high ratio drives 


and overload protection; control switches and mechanical counters. 
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Real Power (wattmeter) 


Motor 
Power output poet 


@ Phase angle 


Power foctor 
90 
85 
72 


4| > 7. 














Fig. 2—For the example used in the text a compressor motor drawing 
10 amp at 90 per cent power factor combined with a fan motor of 
1.95 amp at 41 per cent power factor will give an over-all current of 
11.6 amp at 85 per cent power factor. For the limiting conditions of 


| 
| 
| 
| 


15 amp and 85 per cent power factor (dashed line) the fan motor 
could draw 5.15 amp at 72 per cent power factor 
Efficiency = Hower Ouiput 
Real Power 
Power Foctor = Cos 8 
Fig. 1—To determine over-all power factor and 


Real Power . 
line current for equipment having two or more 





= 
Apporent Power 
oP motors, the power factor of each motor can be 


expressed graphically and then added vectorially 


Selecting fan motors for equipment that re- 
quires maximum power for minimum current: 
l I < eee 
influence of power factor, efficiency, speed and 
Presen I metic circuit normally causes th 


current in ¢€ ycle to lag behind the 


Starting torque on cost and performance; charts 
peak In 
, , ° , 1 4} i Lah] . foo ; ini 
for selecting permanent-split capacitor motors. a 8 om is indicated by a wattmeter 
less than the prod irate current and voltag 
ings. The rati real po wattmeter reading 
R. F. FRICKI : 
Motor Desigt f 
Westinghouse Electric rp., Lima, i ing) is the powe! ictor | Power factor d pends 


arent power (produ yf current and voltage 


on the design of the magnetic circuit and winding; a motor 

_ » - , , 
DIRECT CONNECTED auxiliary fan or blowe ors vith a low power factor design will draw more line current 
with single-phase spac or cooling equipment ( for the same powe! itput and efficiency than a motor 


ir conditioning units, are generally either shaded p le vith a higher power factor 


ra) 1 t ) , ‘ 1 — ren? 1 . , 
r permanent-split capa Pp 1US r imheret Where an application requires maximum horsepower 


idvantages of higher po I tor and better em for minimum line current, or for 1 specified current rating, 


capacitor-type motors are generally used on aj tions power factor must be carefully evaluated. This is par 
> by Lob 4 wet Bienes , — 

ver 1/12 hp. But to obtain optimum ratio « I ticularly important when applying auxiliary motors such 
, } ~—— : ™ : : 1 ; 

ince to cost when applying capacitor ye motors, fou is fan or blower motors drawing current from the same 


tore my) } lh) ) r pov I F t ] 
major factors must be evah ( mo powe! tor, line terminals a 1 main drive or compressor motor. 


efhciency, operating spec 1, star qu The magnitude of motor current as well as the power 
> £2 tor of the equipment in which 

Power Factor ) ' 1 
1. Permanent-split capacitor motors have advan 
lor any a-c 1 1 omponent with a magnetic r shaded-pole motors in both these aspects. Typi 
circuit, the actual pov taken from the supply line is l ct u x a 1/12-hp permanent-split capacitor 
the product of instantaneou lues of current and voltage. mot res at 90 per cent power factor 
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Fig. 3—Graphical data for selecting minimum power factor and miximum current of a direct 
connected fan motor for a given compressor motor. Chart at left for equipment designed for a 
minimum power factor of 85 per cent; at right for 90 per cent power factor specification 


Direct-Connected Fans 


necessary nor economical to requir¢ 


2 amp produce the same powe! fact 
amp. For example, a typical fan-mot 
ifies a minimum power factor of 85 | 


cent for the over-all equipment, in which the compr 


motor draws l( 


) amp at a power factor of 90 per cent 


Assume the fan motor initially selected draws 1.95 amp 


with 42 per cent power factor. Total line current can be 


] 


obtained graphically by simple vector analysis as indicated 


in Fig. 2. For 


this example the total line current is 11.6 


amp at the 85 per cent power factor specified at th 


minimum. 
If the fan m 
cent, the equip 


tor has a power factor less than 41.5 I 


ment power factor will fall below th 


per cent minimum, unless the motor current is reduced 


Current drawn 


by relays and other auxiliary equipment is 


omitted here; usually the value is relatively small, but its 


effect should always be weighed 


In addition 


to a limiting value of power factor, th 


equipment specification usually ets a maximum 


for the total lit 


1e current. If a value of 15 a 


for the above example, the fan motor may draw a current 


of 5.15 amp at 


72 per cent power factor and still meet 


Product Engineering May, 1956 





rpm 
® 
°o 
°o 
9 Horsepower 
» 
factor, percent 


Motor speed, 


, 
oO 
2) 


ond power 


Efficiency 


15 20 
Torque, oz - ft 


Fig. 4 Above—Fan speed should be matched to rated motor speed which is 

lower for permanent split capacitor motors than for split phase motors. Left, 

at 1140 rpm (rated speed for a split-phase motor) a 1/3 hp permanent split 

capacitor motor develops only 1/4 hp. Right, dropping down in rating to 

a 1/4 hp size with the same fan the motor develops only 0.225 hp at 1100 yc | | 

rpm; changing fan to give an operating speed of 1075 rpm results in Fon in tir 4 # 

maximum performance with minimum losses . A id 
With water fr 

Fig. 5 Right—Starting and accelerating torques required by fan in air and ¢ ; 7 

with water at 100 per cent and 90 per cent line voltage. Torque irregularities 

common with shaded-pole motors (dashed lines in color) may cause motor 

to “hang up” in starting 


Table 1I—Comparison of Fan Motor Performance 


(For example shown in Fig. 4) 





Power 
Motor Fan Speed, Output, Efficiency, Factor, Current 
Rating, hp rpm hp per cent per cent amp 
1140 25 81 
1100 22 8 


1075 





ssor motor power factor is 95 per cent of compressor efhicien ; 
rent Che fan motor power factor may be as low a though frequently used, is in direct conflict with economi 
per cent and yet maintai over-all minimum of design. This method is equivalent to connecting resist 


S 


per cent power factor current will be 122 per across the line terminals of the equipment 


cent of compressor current or 12.2 amp Curves for conditioning uipment tl idditional 
I I re 


i 


compressor power factors below 85 per cent are not shown eventually be dissipated 
i | 


since application of such motors is uneconomical desigi , . 

pl ictice. Designs requinng 1 minimum over all powel Operating Speed 

factor of 90 per cent impose such severe limitations that Speed play in important part in the over-all 

the choice of fan motor usualh ance of permanent-split capacitor motors used for fan 

duty Although four-pole motors are the standard of the 

fractional hp motor industry, air noise is generally too high 
(he product of power factor and efficiency is the useful for use with direct-connected fans. As a result, the more 

output in watts per volt ampere. Since applied line voltage special six and sometimes eight-pole designs are used 

may be considered constant, this product is proportional NEMA rates this type of motor at 1075 rpm for 6 poles 


to watts output per amper With constant voltage and 60 cps, as compared with 1140 rpm for split phase and 


efficiency, a high power factor can result in low line cu capacitor-start motors lo improve inherently low start 


Efficiency 


rent. But some minimum value of current is needed for ing torque, permanent plit capacitor motors use a rela 
magnetization. tively high resistance rotor, which tends to reduce motor 
Motor power factor can be further increased by lowering operating speed Che optimum combination of efhiciency 


196 Product Engineering — May, 1956 





iown torque 

The tendency t 
ind maximum lel \ not g ) pra 
typical exampk h noto onvent 


on heating eq 


nanent 


it 1100 rpm 


hp design 
se identical 


labor 


creased in th 
formance and 
for fan motors 
: 
ower 
m damaging 
Low voltage 
ibles that must 
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RESINS for 
Reinforced Plastics 


ERNEST SCHLIEBEN 
Manager, Missiles Department 
Sylvania Electric Products, Inc 


Five major classes of resins 


evaluated for processing characteristics, 


mechanical and electrical properties, 


appearance, cost, advantages and limitations. 


SUCCESSFUL DESIGN AND MANUFACTURE Of reinforced plas- 
tic products is greatly dependent upon the type of syn- 
thetic resin used in the process. There are now over two 
hundred resins commercially available for use in reinforced 
plastics. The list is continually expanding to provide resins 
tailored to produce specific desirable characteristics for 
products such as: Machine and pump housings, structural 
parts for aircraft, roofing materials, textile bobbins, panel 
boards, fishing poles, truck and automobile bodies, instru- 
ment cases, furniture. 

The held of reinforced plastics is still new and dynamic; 
standards for comparison purposes have yet to be devel- 
oped. The problem stems from a multiplicity of resins and 
reinforcements (fillers) resulting in many compositions— 
each developed for specific applications. However, the 
resins can be classified into five major groups and analyzed 
as to their properties, processing characteristics, cost, ad- 
vantages and limitations. 


Processing of a reinforced plastic product begins with 
the impregnation of a mass of fibers (usually glass in the 
form of a mat) by a syrupy liquid (the resin). The resin, 
depending on type, is as thin as pure glycerine or as thick 
as heavy syrup. The glass-fiber mat is roughly formed into 
the general shape of the product and then wetted with a 
small quantity of the syrup and dried. Glass mat already 
impregnated with resin is also available. ; 

Rough pre-forms of impregnated mat—formed to the 
general shape of the product—are then placed in a con- 
touring mold; more syrup is added, and the formed 
laminate is cured in a matter of minutes. Curing takes lit- 
tle heat and pressure. In practice, some products are 
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cured without heat or pressure by adding a catalyst to the 
syrup. 

Products are tailored for heat resistance, hardness, electri 
cal properties, flexibility and strength by 
resins, by changing the thickness of th 
umount of glas 


that 


ing the type of mat or 
a latitude in 
products are higher in cost than 
ucts. Where transmission of light is 


also cost. Pure resin 


TCSitl 


machine parts, lower cost resins can b 


Functions of the Resin 


Prime function of the resin is to act as a binder. 
turally, it plays a role to the reinf 
material. The resin holds the reinforcement 

and interconnects it 


one fiber to anothe 


second iry 


so that loads can be transf 


if fibers are not direct] 


Second function is to stabilize the reinforcement material. 
A single unsupported glass fiber under compression 
collapse under a very small load; but led 
resin, the fiber is stabilized so that it 
sion load up to the 
fails. 


point where the 
| 


rod 


For structural parts, the reinforcement is more important 
than the resin. 
in compression 


The resin being considerably more elasti 


than an equal area of glass, takes only 
load. Further, if loaded 


strength, the 


about one to two per cent of the 


to its ultimate compressive 
before the glass in the fiber 

A similar situation in tension prevails g] 
stable in tension, so derives no support from th 
fiber is also stiffer and stronger than an equal 
under tension, and therefore takes almost all 
sion load. 

For example, mat reinforcement does not 
strong a part as cloth reinforcement, which in turn 
as strong as reinforcement, providing the 1 
is in the direction of maximum load. If the final pos 


of the fibers in the molded part is not straight, the 


roving 


will not be able to take as high compressive and ( 
loads. Best kind of reinforcement is roving which is made 
from straight parallel fibers—even glass cloth results in a 
crimped fiber which reduces the strength of the reinf 


ment. 


Strength of the reinforced plastic part is influenced by the 
degree to which the resin completely surrounds glass fiber. 
Insufficient wetting by the resin leaves portions of the glass 
fibers unsupported and reduces the strength under com 
pressive loads. Since glass fibers are hard to wet by most 
resins, chemical or flame pre-treatment is necessary to im 
trength of 


prove wetting characteristics and hence the 
molded parts. 


The resin may be the determining factor, however, for 
electrical parts. Arc 
tangent, and dielectric strength vary considerably among 
resins, but relatively little reinfor 
Appearance of the finished product also is influenced b 
the resin. Other factors that vary with type of resin used 


resistance, volume resistivity, ] 


among glass ements 
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Table I 


Comparison of Resins (Glass Cloth or Mat Reinforcement) 





Polyesters with 
trially cyanurate 
(heat resistant) 


Polyesters 


Cost (dollars per It 0.35-0.40 


Tensile strength at room temp., psi. 40 ,000-50 , 000 


Maximum temp., * F 300 


Shelf life 


Good 


Solvent required None 


Ease of preparing part for molding. Easy 


Machinability Fair 


Cure pressure, psi 10-150 


Cure temperature, F 200-300 


0.40 (approx. 


40 ,000-50 , 000 


400-500 
“Good 
“None 
Easy 
Fair 
10- 150 


200-300 


Ease of molding Easy 


Appearance Good to Excellent 


Good 
Excellent 


Electrical Performance: D-C 
A-C 


Chemical resistance . 


Translucent Yes 


Easy 


Good to Excellent 


Good 
Excellent 


Good 





Low pressure 
phenolics 


(heat resistant) 


0.25-0.40 
35 ,000-40 , 000 
450 
Poor 
Yes 


Moderately 
Difficult 
Fair 
10-1 , 000 
300 


Moderately 
Difficult 


Good 


Fair 
Fair 


Good 


over 1.00 


25,000 


400-500 


Good 


Nx me 


Difficult 


Fair 
10-150 
300 


Difficult 


Good 


Excellent 
Good 


Excellent 


30 , 000 


0.90-1.00 


250 
Ge MM od 
None 


Moderately 
Difficult 


Fair 
10-1 ,000 


300 


Difficult 


Excellent 


Fair 
Fair 


Excellent 


45.000-55 000 


Yes No No No 





* Maximum continuous temperature at which molded parts can be used. 


Tensile 


strength at this temperature usually less than half that of room temperature. 


different 
lengths of light, surface texture, and thickness uniformity 
ibility of the resin to remain in place without flowing o1 
without migrating from the surface of the molded part 
during the curing 


are: Index of refraction, transmission of wave 


stage). 


The Ideal Resin 


The resin acts principally to bind and stabilize the rein 
forcement fibers and determines the characteristics of the 
molded product. With this in mind, the ideal resin should 
be: 

(1)—Low in cost 

(2)—Able to meet the performance requirements. 

3)—Non-toxic liquid capable of being stored indefinitely 
under all conditions. 

(4)—Easily applied by pouring on the reinforcement, 
spraying, or immersing the fibers in the resin. 

(5)—Able to thoroughly wet the fibers without run-off 
regardless of whether the fibers are laid flat or on the 
vertical sides of a mold. 

It should then be possible to: 

(1)—Handle the impregnated fibers by hand without 
experiencing tack. 

(2)—Rapidly mold the part with minimum pressure or 
heat and in shortest time. 

(3)—Remove the part from the mold without sticking. 

(4)—Obtain a uniformly finished surface that is an exact 
replica of the mold surface. 
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(5)—Obtain a product that is hard ugh, and strong 
and does not deform with age. 

In practice, ideal resins do not exist. Cheap materials 
cannot be found in nature that can be used in liquid form 
to impregnate various kinds of reinforcement materials 
and then be converted to hard infusible 
the addition of low heat, pressure, or some other simple 
process. Binders which have been found satisfactory for 
impregnants for the reinforcements are synthetic resins 
called polyesters, phenolics, epoxides With 
the exception of silicone, practically all resins are long 
chain polymers or monomers of hydrocarbons. That is, 
they are complex large-molecule structures containing cat 
bon, oxygen, hydrogen, and nitrogen atoms arranged in 
various ways. 

Synthesis of resins involves a series of 


solids through 


and silicones 


chemic il proc 
esses which, in turn, involves many types of equipment 
The final product is the result of a complex manufacturing 


~ 


process, and cost varies from 25 cents to over a dollar a 


pound 


Manufacturing Requirements 


The resin manufacturer is interested in seeing that the 
molder uses the resin exactly as specified to develop its 
maximum properties. If it has been stored too long, he 
would prefer to have it discarded. If, for proper develop 
ment of its physical properties, a molding temperature of 
225 F and a cure time of 30 minutes with a post cure 
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of 3 hours is required, he wants this schedule followed 
exactly, even though the molder may want to depart from 
it for economic reasons or for expediency. ‘The resin manu 
tacturer is therefore in a similar position to the paint 
manufacturer, who fondly hopes that everyone will use 


his product as specified. 


The molder on the other hand has to consider both the 
necessity for making a profit and his reputation which de 
pends to a large measure on the quality of the product he 
turns out. If he believes that he can use the resin without 
following a costly schedule recommended by the resin sup 
plier he will do it. Also, because he has a vital interest in 
the products turned out and is faced with competition, he 
will constantly impose new requirements on the resin 
manufacturer such as lower prices, faster processing sched 
ules, easier handling techniques and better properties in 
the resin. 


This interplay between the resin supplier and the molder 
has produced some interesting results. The molder is faced 
with high costs for raw materials. At a price of 35 to 40 
cents per pound for polyester resins and 40 cents per 
pound for fibrous glass, reinforced plastic materials would 
be at a distinct disadvantage compared to metal products 
were it not for its lighter weight, greater strength, and 
greater future availability. Weight for weight, reinforced 
plastics are generally stronger than any other known mate 
rial. This factor, and other properties such as corrosion 
resistance, of forming and availability, make it a 
valuable material for many applications. Nevertheless, the 
molder is constantly 


Case 


under pressure to reduce costs so 


that applications for reinforced plastics may be broadened 


Cost of resins have been reduced over the past several 
years. Polyester resins were originally priced at about 55 
cents per pound. Reduction in price has been accom- 
plished in a period of rising prices. Resin suppliers have 
had a relatively small market to compete for and have 
had to absorb all their development costs. It can be ex 
pected that prices will be reduced still more as the market 
broadens and as resin properties more nearly approach the 
molder’s requirements. 


Typical Problems in Molding 


Besides price, the molder has other requirements that 
depend on: Size of business, number and types of prod 
ucts, amount of inventory that can be carried, changing 
competition, type of molding processes used, and applica 
tion of the end products. 


To give some examples: Suppose the molder is engaged 
in the mass production of trays. This is an ideal applica 
tion for the use of matched metal molds. Since only one 
product is being produced, only one resin is being handled 
and stored. Shelf life is not a problem because the resin 
can be ordered as production schedule demands. Also, be 
cause of large quantities, the molder will probably prefer 
to mix the resins with his own equipment in sufficient 
quantities for daily use only. He is, therefore, not con 
cerned about the pot life of the resin after the catalyst and 
the promoter or accelerator are added. 

His problems are in the behavior of the resin during 
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the cure cycle. Trays are a very competitive item. There 
fore, it is desirable that the resin has a very rapid cure 
cycle with minimum flow characteristics; that is, the resin 
stays put in the impregnated preform when under heat and 
pressure in the molding press. “lat” o1 
ruin the appearance of the tray. For fast production, cured 


parts are pulled from the mold while hot 


lean” areas will 
lherefore, at 
cure temperatures, the resin must be strong so as to avoid 
distortion of the tray. If there is danger of distortion as 
the tray is pulled or on cooling, an additional cooling fix 
ture will be required to clamp the tray during cooling 
l'rom a product performance point of view, the tray should 
It should with 


Early trays failed 


be non-porous and have a hard surface 
stand boiling water without distorting 

in service in this way.) Therefore, complete wetting of the 
fibers during impregnation and cure process, and stability 
of the resin after the product has been placed in service 


are necessary requirements. 


A molder producing many different products in small quan- 
tities will have different requirements. Shelf life is im 
portant because many types of resins must be stocked 
Resins cannot be ordered for each custom job because of 
sufh 
cient quantities to obtain a favorable price per pound 
It may 


uncertain schedules. Instead, resins are ordered in 


usually in barrel lots). require a year or more to 
use all the resins. 

On the other hand, it may be preferably to buy pre 
impregnated fabrics from one of the many suppliers. How 
ever, the molder may be forced to pay a premium fot 
orders in small quantities and becomes dependent on the 
ability of the supplier to deliver the material in time to 
meet commitments. Therefore, the molder prefers to 
use liquid resins. W hen it comes to processing, bag mold 
ing operations require considerable time between impreg 
nation of the cloth or mat with the catalyzed resin and 
cure of the part. Lay-up of the part is usually done by hand 
and takes time Pot 


life of the catalyzed resin is important. 


from several hours to several days 


Unlike the tray molder, the radome or boat molder is 
not concerned with fast cures (at least not to the same 
extent). If it has taken a day to prepare the part for 
molding, a few minutes more or less in the molding oper 
ition has little or no effect on costs. Many bag molders 
schedule work so that all parts are put in the ovens at the 
end of the working day and cured overnight 

lhe bag molder, however, may be greatly interested in 
the shrinkage properties of the resin and the ease of ex- 
tracting the molded part from the mold without having 
it stick. The molded part is usually removed after cooling 
parts cured overnight usually cool by morning). Since 
the mold area of bag-molded parts is usually considerably 
larger than matched-mold areas, removing the part may 
be difficult if it adheres to the mold. In extreme cases, the 
If molded on a male mold, and 
is much shrinkage, collapsing molds must be used 


mold may be destroyed 


there 


Many other problems the molder faces result in specialized 
resin requirements. For example, if a high viscosity poly 
ester is used because of its desirable electrical character 
istics, the resin must be reduced in viscosity with styrene 
to impregnate the reinforcement. Styrene is not a solvent 
and therefore remains with the resin during the cure proc 
ess. However, styrene is more volatile than the base resin, 

Product Engincering 


May, 1956 











| 
Es 


Detinitions 





Accelerator 


Accelerates’ and nproves the polymerization of a 


resin 
Catalyst 


Changes the rate of a chemical reaction without 
undergoing permanent change in its composition 
Catalysts may be accelerators or retarders 
Craze 


Cracks in surface of finished product caused by a1 
imperfect physical adjustment of the resin 


Cure 


Process of converting the liquid resin to a solid 
Can take place at room temperature but usually i 


done at higher temperatures to hasten the process 
Epoxy Resins 


Condensation products of a dihydric alcohol and 
epichlorohydrin which have been further condensed 


by various acidic or basic substances 


Impregnation— 


Wetting the fibers w 
Lay-up 


Process of applying successive layers of impregnated 

loth or mat in a female mold ox around a male 
] 

mold 


Melamine Resins— 


Melamines overcome most of the objections of sili- 
ones but are somewhat less heat resistant. Used to 
some extent for low pressure laminates. When used 
with glass, can withstand service temperatures of 
400-500 F continuously. Not discussed in this 
article because use is limited to flat laminates 


Phenolic Resins— 
Mixture of phenol and formaldehyde. Phenol is 
obtained by the distillation of coal and also syn 
thetically from benzene and air. Formaldehyde is 


generated as a oxidation of methyl 
alcohol 


gas through 


Polyester Resins 


Regulated mixtures of polyesters and polymerizable 
monomers. Polyesters are prepared by combining 
unsaturated polybasic acids such as maleic, fumaric, 
itaconoic and phthalic acids with polyhydric alco- 
hols. Product of this combination, a polyester of 
alkyd, is then dispersed in polymerizable monomers 
such as styrene, diallyl phthalate, or similar com 
pounds. Polyesters copolymerized with triallylcya 
nurate have high heat resistance 


Polymerization— 


Polymer is a substance composed of giant molecules 
formed by the union of simple molecules. Number 
of simple molecules that unite to form a polymer 
molecule varies from two to thousands. Simple 





molecules that undergo 


‘s 


monomers; their union 


Pot Life 


Life of a liquid resin from the time the 
has been added to the time when it is m 
usable 


depends on temperature and 


because of gelatine or initial cur 


humidity 


Promoters 


Small quantifies added t 


activity 


Shelf Life 


Life of a resin when stored 


tainer and without the additi 
depends on exposure t n 


ture and humidity 


Silicone Resins 


Large variety of polymers built tructure of 
ilternate silicon and oxygen atoms with various 
ganic groups attached to the unsaturated valen 
of the silicon atom. Produced in variety of molecu 
lar weights. Silicones are characterized by heat and 
oxidation resistance, good dielectric properties an 
water repellancy 


Solvent 


Dissolving liquid used to thin a resin (such as 

phenolic resin) which may be too thick to use for 
impregnation. After the reinforcement material 
has been treated with the solvent and resin solu 
tion, the solvent is driven off by air drying or by 
Solvents complicate 
be recovered through condensation or 


Polyester resins do not require 


heating processing but 


solvents 


Synthetic Resin— 


Amorphous, organic, semi-solid or solid material 
produced by the union (polymerization or conden 
sation) of a large number of molecules of one, two, 
or less frequently, three simple compounds. Proper 
ties vary widely with type and proportion of raw 
materials, and the conditions of formation of the 
resin. ‘Typical synthetic resins are: Phenol-formal 
dehydes, urea-formaldehydes, indenecoumarones, 
alkyds, ester resins, vinyl resins. The term synthetic 
resin is also applied to chemically modified natural 
resins 


T'ack 


Stickiness of reinforcement after impregnation. A 
tack-free cloth, for example, can be handled with 
out sticking to the hands. Desirable condition for 
molding is that the impregnated cloth should be 
tack-free but should stick to itself to facilitate 
lay-up in the mold 


Ww ettability— 


Extent to which a resin completely surrounds and 
adheres to a fiber 
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has a disagreeable odor, is toxic 
with th« 
requires post cure of the molded 
styrene and eliminate its A rc 
ity would prevent a styrene problem 

Surface crazing is another problem. Many parts have 
been ruined because the resin near the 


id durig cure may not 

This condition 
to polymerize th 
sin with 


combine complete]; polyester 


part 
pal 


odor 1 lower viscos 


surtace shrinks dur 
ing cure and develops small hairline cracks which impair 
id mar the surface. 

Phenolic resins are used for high temperature applica 
tions. However, phenolics require a solvent to impregnate 
the filler. Preparation of the part is complicated by the 
necessity for first adding and then removing the solvent 
from the treated cloth or mat. In addition, the cure process 
is compounded because the solvent is rarely driven off com 
pletely from the treated stock and, unless permitted to 
escape during the molding process, will cause blistering and 
delamination. The phenolic also gives off water of con 
densation during the cure process which harms the lami 
nate in the same way. ‘This condition is not serious if high 


} 


molding pressures are used because 


the vapor. 


high pressure confines 
I'he molder therefore prefers resins which do 
not require solvents, are non-condensing during cure but 
can withstand high temperatures 


Classes of Resins 


A quantitative and qualitative comparison is made of 
lable | 
Following are some brief comments on the information 
contained in the table 

Polyesters compare favorably in almost all respects to other 


the principal classes of low pressure resins in 


types of resins. 


They are economical, easy to and 


use, 
have good physical, electrical and structural 
which allow use in many applications 


Silicones fail in 


properties 


} ) 


UC 


However, 
used for high temperature applications. 
Phenolics also have high temperature characteristics and 
are low in price. They require further development work 
because of processing and molding difficulties. 

Epoxys show great promise for structural use. They wet 
reinforcement materials well, shrink very little during cure 
and can be exposed to strong chemicals. However, they 
are expensive and will not stand high temperatures. De- 
velopments underway will probably improve temperature 
resistant characteristics. 


many respects. they can 


Pol yester Resins 


Much of the progress in polyester resin technology has 
been by careful blending and formulating existing resins to 
arrive at mixes tailored to meet specific requirements. 
Polyesters are available in either liquid or solid crystalline 
form which can be coated on cloth or mat from a hot 
melt cr suspension so as to give a relatively dry, easily 
handled impregnated stock. The impregnated mat or 
cloth is practically tack free and can be rolled between 
cellophane separator sheets for storage and shipping. 
Polyesters have many desirable properties: High heat dis- 
tortion point, good high-temperature stability, low degree 


of change in electrical properties, fire resistance, high de- 
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‘ree of chemical 


have sufficient resilience so as to mun 


md solvent resist 
prove shock resistan ind eliminate 
a part is stressed or strained—all without 

ing heat distortion temperature properties. Certain type 
of polyesters have a very smal] temperature rise (less than 
45C) when the material changes from a liquid to a solid 


his is desirable if the part is thick—a large temp 


perature 
change can cause hot spots and unequal curing st 
which may result in a cracked or crazed part 
Some polyesters have 
drift 


certain operations, 


a slight change in 
which takes place during the us« 

such as continuous laminating 
There are som 
substantially z irif 


cure rate 1s an important factor. 


available which have a 


Polyester resins can also be supplied with both heat and 
fire resistant qualities. ‘his is not to say that the resins 
fireproof but that they will not supp 
subjected to the standard Underwrite1 
proval test 

l’o increase heat istance, triall 


idded. ‘This gi 


ity to electrical and physical properties 


highly reactive monomer, is 


up to 
It is not definitely known how good polyeste1 
no doubt that the 


stand weather for prolonged periods of time, 


outdoor exposure. There is 
coloration when exposed to, say, ten year 
unknown and has not been determined 
Most polyesters tend to discojor more o1 
to ultraviolet light although they othen 
hight-stal 
manufacture! 
_ rity saint 
full pain 
ind dust-fr 


veathering resistance. However, 
been developed by sevcral 

Polyesters can be succe 
face is clean, grease-frec 


is required before painting 


Phenolic Resins 


More work with phenolic low pressure applications will 
focus attention on their advantages. The numerous pro- 
ducers of the polyesters and the numerous resins available 
from each producer compared to the few phenolic resin 
producers leads most molders to almost ignore the phe- 
nolics. Also the phenolic producers have been so preoc- 
cupied with supplying the high pressure laminators that 
they have ignored possibilities in the newer reinforced 


plastics field 


Phenolics can be fabricated with glass fiber textiles in 
matched metal molds. They can also be used successfully 
in the production of glass cloth rolled tubes at contact 
pressure, such as glass fishing rods. 

Pressures used for curing are not critical and can be 
varied widely. Flow properties of impregnated materials be- 
fore pressing depend on factors such as: Type of resin 
amount of resin applied on the material, amount of drying 
the resin receives after it is applied, and the nature of 
the material to be coated or impregnated. If the material 
is porous and absorbs the resin, there is less flow, hence the 
need for more pressure. 

To cure phenolics at room temperature requires the use 
of resorcinol which is very costly. If resorcinol production 
is increased with resultant reduction in cost, room temper- 
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ature curing of phenolic resins would soon follow. An 
alternative method is to use an acid catalyst. However, this 
results in a more brittle finished part which is usually ob- 
jectionable. 


Phenolic resins have been developed which are particularly 
adaptable for molding at pressures from 10 to 500 psi. 
lhe excellent wetting properties of the resin make possibl 
laminates which take advantage of the strengths inherent 
Material treated with this resin can be 
handled in dry form for low and contact pressure molding 
a feature that greatly facilitates production scheduling. 


in the glass fibers 


Satisfactory impregnation requires control of four variables: 
resin, flow, remaining volatile, and drape qualities. Usual 
processing procedure is to thin the resin with a solvent and 
to dip impregnate the treated stock. 

In curing the lay-up, the peculiarities of phenolic resins 
taken into account 


contains a small quantity of residual solvents; in 


must be Che impregnated reinforce 
ment 
iddition, water of condensation is produced during curing 
lherefore, definite steps must be taken to provide a void 
free part with maximum physical properties. It is difficult 
it laminates under any condi- 
pressures. Therefore, for phenolic 
ssures are recommended than 
vith polyesters. Bag molding seems to produce better re 
ults than molding the volatiles and the 
water of condensation are more efficiently scavenged under 
vacuum conditions 
dark in color 


may be 


present to obtain void free 
tion, particularly at low 
glass-fiber 


parts higher pre 


press because 
Parts made with phenolics are very 
red or brick. This 
some uses, and rules it out for 
translucency 

unaffected by oils and hydraulic fluids 
2 small decrease in physical properties 


tending towards cherry 
objectionable for 
parts requiring 

Phenolic part 
ind suffer only 
when immersed in water for long periods. They are com 
pletely resistant to fungicidal action. The resins have poor 
shelf life and must be kept under refrigeration. The pre 
impregnated fabric, however, maintains its properties over 
in extended period 


Epoxy Resins 


Principal characteristics which favor epoxy resins for 
industrial applications are 


Excellent adhesion resulting from a combination of sev 


eral properties, inch good wetting noted in the ther 
polar chemical groups, and th 


f the molecules 


However, the ad 
roperhes cau the epoxvs to 


hesive proj cau idhere to the metal 
of the molds. This can be prevented by using polyvinyl 
ilcohol, teflon or cellulose parting sheets to separate the 
molded part from the mold 


1ding 
moplastic state, tive o1 


physical configuration ¢ 
} 1y 


High mechanical strength. Laminates using epoxys ar 


For this 
reason, epoxys are being used in structural applications. 


generally stronger than laminates using polyesters 


Low shrinkage on cure. It is this property of the epoxy 


that results in high physical strength in the laminate 


Absence of volatile materials. Production of void-free large 
x ible 


, r * 
parts are now | 


ising epoxy resins. This makes pos 


sible excellent appearance in the finished product. 
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Good electrical properties. Although th« 
stant and loss tangent is not as 


dielectric con 


good as most polyesters 
the combination of good electrical and physical 
make epoxys the choice in many 


high frequency use 


propertc 


with 


ind 


Good combining qualities. Epoxys are being d 


’ 
other resins, such as asphalt, thiokol: phenolics 


melamines. Development also 1 ing done on polyeste: 


for glass 
hesion between glass and the polvester resin 


epoxy combinations laminates to improve 1d 
At present epoxys are not widely used in laminates be 
tion. In 

extent 
Limit i 


raion, up 


ind lack 


heat 
exhibited by certain polyester and phenolic resins 
about 230 F, to chemical deteri 
to 400 F is 
Molders now have resins suitable for wet or 
ind a choice of pot life from a few onds t 
Curing time and temperature have been reduced for both 
they ar 


cause of high cost of processing inform 


addition, they are not resistant to the same 
but resistan 
remarkable 
dry lay-up 
1 few veal 
the acid and amine type resins so that nov com 
parable to polyesters 
Initially, when only the 


were available, 


lid Or VCrTy VISCC 


regnation of 


ul epoxy resins 
the 
ind 


vacuum or solvent imy 
cloth was employed. Vacuum impregnation is costly 
solvent impregnation proved to be troublesome becaus¢ 
of lack of complete solvent releasé 

turers furnish impregnated glass clo 
Shelf life is 


ind is uniformh 


Currently, manufac 


th 1 mat suitable 


for dry lay up and subsequent cur¢ ibout on 
The cloth has initial tack 


throughout. Loadings ar 


vear coated 


wailable up to 50 per cent 


resin, and a 14 per cent tolerance can be maintained 
Epoxys lose strength above 230 F and therefore are lim 
it e] \ ited te pe wmures 


7 
indiamide, ep good stru 


ited for structural us« 
when cured with di 
tural properties up to 400 | 


Much information must still be obtained on formulation, 
ageing, and other such properties before the epoxy resins 
can be used competitively in the structural laminating 
field. It is expected that epoxys 
resistance, particularly to 
Present tests indicate that compression and shear strength: 
of epoxy laminates are considerably better than those of 
the polyester-type resins 

The combinations of properti 
and unobtainable other 
epoxy resins will probably b 


will show better chemical 
caustics than the polyester 


from 


more 


EDITOR’S NOTI A detailed 
forced plastics appeared in 
Product Engineering, December 
types of fibers and powders; 
surface finish and shrinkage; effect of thixotrophy on molding 
requirements and control of gel time 

Useful design data on properties of glass-polyester laminates 
are presented in “Design Limits of Polyester-Glass Laminates, 
August 1954 page 161. The article includes test results showing 
the effect of the number of plies, contour and thickness, tem 
perature and humidity on mechanical properties 

The high degree of impact, chemical resistance, low shrinkage 
and good adhesion properties of modified epoxy resins is dis 
cussed in “Flexible Epoxy Plastics,” September 1954 page 154 

Possibility shock and 
vibration damping is analyzed in “Vibration Damping Chara 
teristics of Glass Fiber Cushioning,’ 1954 


discussion of fillers for rein 


and Reinforcements, 


page 178 


“Fillers 


1955 Included are 


influence on mechanical properties 


of using resin-bonded elass fibers for 


February page 166 





Hydroplanes: Future Ocean Liners? 


Hydroplanes of a size (240 ft long) 
ipable of 


transoceanic service at 
that of the fastest 


passenger ships ever built, are being 


speeds twice 


German inventor, 
Hermann Wendel, Kieler 
189, Hamburg-Stellingen. 
lest models (above) using a fully sub 


projected by a 
Friedrich 
Strasse 


merged steerable wing svstem, have 


been satisfactorily tested, and one 


license for the construction of over 


204 


seas hydroplanes has been purchased 
by a Hamburg shipyard, according to 
Wendel 

Object of a Hydroplane—is to lift 
the hull out of the water in order to 
diminish water 
influence rhe result is a speed 
that of a conventional ship 
while using the same horsepower en 
Experiments have been mad 
with semi-submerged as well as fully 


resistance and wave 
twice 


gine. 


AN EXPERIMENTAL 30 ft 
long hydroplane (top), built in 
1953, is shown half out of the 
water. The test boat rose 9-10 
per cent of its length above the 
water level during trial cruises. 
The 30 ft hydroplane (bottom) 
as it looks today, weighing 3 
tons, and powered by 3 Ford 
V-8 motors of 90 hp each. Ac 
cording to Wendel, it reached 
30. knots after “tzking off.’ The 
smallest transoceanix hydro 
plane, 166 ft long, and a beam 
of 60 ft, will be 6 ft out of the 
water at a top 
knots 
knots using 4 Diesel engines of 
2500 hp each, 


speed of 55 


Cruising speed is 45 





submerged wings. According to Wen 
del, fully 
give satisfactory 


submerged wings did not 
tests for 
stability 
1 hydro 


results in 
ibove water control, and 
ontrol. Auto-stabilization of 
plane with partly submerged wings is 
possible only with calm seas, while 
heavy seas will cause the boat to sub 
merge or capsize 

Wendel 
of = fully 


says that his new system 


submerged, but steerable 
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transverse wing 


about 110 mph, 


roughness of the 


naximum speed of 
regardless of the 

sea. To get higher speeds, up to 190 
fully 


longitudinal 


mph, he has developed a sub 


steerable 
With the 
controlled by sp« 


merged wing 


svstem elevation and list 


ial wings like those 
of an airplane, any action of the wind 
or waves is neutralized, and the boat 
will neither pitch nor roll 

I'welve types of Hydroplanes—from 
30 to 240 ft in length have been de 
Wendel that 


they can be built at costs equal to 


signed by who claims 
those of conventional passenger ships 


A C nde | 


would 


of corresponding siz SaVvS 
that the 240 ft model make 
the Hamburg-Honolulu run in 13 

the 195 ft 
24 davs to 
burg to New York 

Wendel als ha hydro 


planes for Naval service, such as patrol 


davs, while ship would 


get from Ham 


need only 
de signe d 


boats and submarine chasers 


Process Prevents 
Corrosion of Aluminum 
Bus Bar Joints 





Ihe problem of connecting existing 
copper alloy materials with the new 
iluminum conductors has 
that 
surface of pur 
aluminum bus bars and does 


electrical 


been solved by a new process 


ives an integrated 
silver on 
wavy with corrosion The process 
results in the replacement of surfac« 
crystals with those of 
pure silver. Just announced by th« 
Eastern Switchgear Div., of the Fed 
Pacific Electric Co., Scranton 
Pa., the process consists of: (1) care 


ful cleaning of 


laver aluminum 


eral 
aluminum surfaces 
the controlled deposition of spe 
replacement of oxides 
deposition of 
ind (4) the displacement of the 


zinc bv 


cial oxides; (3 
with an intermediate 
zinc: 
silver. 


“brid 


urface impurities 


The process eliminates the g 
ing” oxide or other 
that frequently o 

plating. Uniform coatings of silver ar¢ 
obtained on the walls of drilled hole: 


ind other pla es where ck 


urs during electro 


nections are made 


(he 14 steps in the process include 


the progressive immersion of alumi 
different chemical 


dipping 


num in solutions. 


Ordinary methods are 
idequate with the usual timing except 
for the critical stages 
Product Engineering 
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Prelubricated Ball Bearings Use Felt Pads 


Using felt pads saturated with oil, 
tests at the National Bureau of Stand 
irds, Washington 25, D. C., have in 
dicated a new method of prelubricat 
The 
be used in aircraft where temperatures 
65 to 400 F at speeds of 


Conventional greases do 


ing ball bearings bearings will 
range from 
10.000 rpm 
not meet these requirements because 
of high friction at the 
low end of the temperature range, and 
poor stability at the high end 
these speeds an 
using grceas sw a 
that the 
which performed best were those that 
idhered to the after being 
from the path of the balls 
ind then lubricated by slow bleeding 
This suggested the use of felt ring 
saturated with oil, as a method of 
Actually, 
of a 
soap or other thickener to supply oil 
slowly to the bearing without further 
iddition of oil to the felt 
Metal holders for felt 
from 4 in. thick felt 
so that the 


Starting 


Previous tests at | 1 


high temperatures 
lubricant, showed 


greas¢ 
outer race 


thrown 


bleeding oil to the bearings 


the felt would be used instead 


rings made 
designed 
issemblies could be fitted 
to each side of a standard ball bear 
ing. No. 204 (SAE No. 20BC02) ball 
bearings wit a 20 mm bore were used 
Different 


were 


test bearings mineral 


het ils with vario add 
tested 


The bearing 


tives were 
was installed like 
with an oil 


The 


positioned 


greased bearing, but 


soaked felt pad on each sid 
so designed and 
that the felt contacts the outer race 
but does not contact either the 


the ball 


pads ire 


nner. 
race nor separators of th 
bearing. All tests were run at 325 ] 
ind 10,000 rpm 

Of the different types of oil 


2-ethylhexy] 


sebacate con 
ind other 

be the most promis 
f the test was 1005 
failure Addition 
extreme-pressure add: tive 


increased the test 


phosphate 


ld 
id pho phate 
ngth to 1781 hi 


hr. Conventional pre 
d ball 


bearings filled with a 
rrease failed after 
pectively after 
the same con 
used in these t 
harred at 325 F after operat 
] bh lor operation ibove 
| pads from other fibers 
metal, glass, or teflon are 
nsidered. ‘The of experiments 
being ponsores by the Navy 
Bure 


su h 


being 





Connect Two Computers 
To Share 
Single Problem 





Two high speed electronic digital 
computers were interconnected at the 
National Bureau of Standards to 
work cooperatively on a single prob 
lem. Coordinated programs were read 
both that 


in program-controlled machine inter 


into machines to show 
communication, two digital computers 
with unlike characteristics 
could work together, provided that onc 
f them has the nex 
ibility 


was a new method of sort ng mcrging 


operating 


essary control flex 
The program used in the test 


ind posting of records 

For such an operation where both 
the information and the 
control are 


exchange of 


transferred between the 


two computers, programmed control 


vs automatic interruption 1s im 


portant. Provision must be made in 


imming r the automati 


rogram in proce 
the new informa 


m another 


carried out 
system 

laborator 1S 
rogram with th 


Supplies and Ac 


+] 


} ooperative 
N 1V\ 
ounts to 


Bureau of 
investigat 


1¢ application of such techniques to 


problem 
The tw omputers 

SEAC and DYSEAC. The 
l it NBS for the 


0) C i the 


ilized feed-back « 


operating fe 


of supply management 
used were 
latter wa 
Dept of 


nucleus of a 


esigned 
} 

ontrol network 
which causes 


jutomatically to in 


iture 
spond 


on from remote external de 


These features include manual 


facilities, pre control 


cat 


gram 


ind input-output 
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A CONVENTIONAI 


its cross-country test 





1956 PLYMOUTH, powered by Chrysler Corporation's experimental automotive gas turbine gets ready for 


Chrysler claims fuel economy equal to piston engine cars. Inset shows diagram of the gas turbine 


Automotive Gas Turbine Gets Road Test 


Discounting the words “Turbine Spe- 


the white 1956 Plymouth 
the that the 
car is of special design is the odd- 
shaped exhaust pipe directly under 
the number plate. This is Chrysler 
Corporation’s test car, powered by an 


experimental 


cial” on 


above, only indication 


gas turbine’ engine, 


which 3000 mile cross 
country endurance test. While Chrys 
ler feels that it has licked the major 
problems in designing a gas turbine 
for automotive the commercial 
production of gas turbines for cars is 
some time off, the 
need for less expensive, non-strategic 
materials for engine parts subjected 
to intense heat (turbine wheels and 
blades), and (2) refinements in manu- 
facturing techniques needed to produce 
automotive gas 


Was given a 


use, 


because of: (1) 


turbin n quantity 
Construction Details. 


e The long-standing problem of re 


206 


ducing the exhaust temperature has 
been solved with a heat regenerator 
which Chrysler says results in an 
exhaust temperature lower than that 
of a conventional piston engine. An 
other gain here is a reduction in fuel 
consumption. 


} 


e There is a weight saving of almo 
200 Ib compared to a piston engin 
of comparable power, and with 8 
per cent fewer parts. The gas turbine 
was designed to fit the engine com 
partment of a standard Plymouth, 
and with its set of reduction gears is 
32 in. long, 33 in. wide, and 28 in 
high. 

e Chrysler’s turbine engine is rated 
at 120 shaft horsepower, but delivers 
ibout the same performance to the 
rear wheels as a piston engine rated 
ut 160 hp connected with a trans 
mission 

e Conventional auxiliaries missing on 
the gas turbine are the cooling fans, 





the air cleaner, water pump, and 
carburetor 

e Torque is greatest breakaway 
ind falls 
With a 
from 


maximum in 


from a. standing position 


off as <¢ 


iI speed increases 


piston engine, torqui increases 
at the start to a 


the mid-speed rang lhe 


ZeToO 
car-driving 
onnected directly through 
gear trains to the rear wheels A 


transmission is used in the 


turbine is 


present 
test model only to provide a revers« 
geal 

eFuel for th 
turbine is gasoline, but kerosene or 
fuel oil Fuel 
consumption rates of 15 to 17 miles 
per gal have been reached at steady 
30 to 40 mph 
Chrysler claims that their studies in- 
that further developmental 
ork will produce a thermal efficiency 
is high as 40 pel 


mato 


’ 
experimental 


heavy may be used 


driving speeds of 
dic ite 


ent in a regenera 


tive gas turbine. Present car engines 
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JAMES C. ZEDER, left, V.P.-Engineering, 
and George J. Huebner Jr., Executive En- 
gimeer in charge of Research, with the 
latter holding a duplicate of the power 
turbine wheel used in the automotive gas 
turbine. Speed of the compressor turbine 
at idle is 20,000 rpm; maximum design 
speed of the about 
50,000 rpm. 


driving turbine is 


have a top efhcienc 


27 per cent 
e Idling 


turbine is 20,001 


speed f the compressor 
while the car 
‘The 
it speeds 
Starting is by 
that the 
starter motor turns the compressor to 
ibout 10,000 rpm before the 
ignited. 

George J. Huebner, J1 
Research Dept says that the 
itor is responsible for the 
fuel ind_ that 


trip, the regenerator was operating at 
4 | g 


rpm 


driving turbine is near zero 


car-driving turbine rotates 


up to 50.000 rpm 


conventional methods in 


fuel is 


regener 
engine’s 
economy, during the 


efficiencies of 86 per cent 





Change in 

Military Standard 

Thickness Gage Numbers__ 
\ change in the military standard in 


thickness 
uncoated 


and gage 
and 


members of all 
clad sheet and 
strip metals has just been announced 
by the U. S. Air Force, the Bureau 
of Aeronautics, and the Aircraft In- 
dustry. The new standard, to be used 
in aircraft practice, will offer a simpli- 


fied system for 


meta] 


designating thickness. 
[he announcement was made by the 
Air Materiel Command, Office of In 
Wright-Patter- 
son Air Force Base, Ohio. 

The reason for the change is to 
eliminate the confusior caused by the 
various gage used in the 
past, and to increase the availability 
in warehouse stocks of those thick 
nesses commonly required. Also, it 
will stock inventory and 
permit the interchangeability of dif 
ferent metals in design. 

Brig. Gen. C. H. Mitchell, deputy 
director of production, AMC, said 
mills have indicated that any desired 
thickness of sheet or strip can be sup- 
plied within their manufacturing 
limits, subject to existing tolerance 


formation Service, at 


numbers 


reduce the 
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limitations. The standard applies to 


nominal thickness. Tolerance should 
agree with existing Federal and Mili- 
tary standards, and otherwise to ap- 
plicable industry standards. 

Military Standard 33528 (ASG 
the new standard—is applicable to all 
new designs. The next revision of 
ANC-5 Design Bulletin, “Strength of 
Metal Aircraft Elements,” 
porate the new standard 


will incor- 


ASTM Giving 
Special Attention to 
Nuclear Problems 





Taking cognizance of the coming 
problems in nuclear energy develop- 
ment, particularly in the construction 
of reactors, the American Society for 
l'esting Materials will devote much of 
its time to the setting of standards 
for materials and for testing of ma- 
terials used in this field. A special 
Administrative Committee on Nuclear 
Problems has been organized by the 
Society. 

Its job will be to: (1) advise the 
technical committees of the Society 
on nuclear problems pertinent to their 


respective scopes stimulate the 


undertaking of research and standard 
related to 
part of the 
review 


ization projects, specifi ally 
nuclear energy, on th« 
committees; and 
status of the work 

ordination, 


10 on Radio 


| to expand 


technical 
periodically the 
As the first step in 
the ASTM Committee | 
ictive Isotopes will be ask 
its title 


mote, 


and scope to investigate, pro 
hniques and 


hanges in 


and advise on t 


standards for measuring 
properties and constitution of ma 
terials as a function of radiation ex 
po ure 

In addition, the Special Administra 
tive Committee will establish a list 


of materials used in reactors as a basis 


for future technical « 
tivities. Information will be obtained 
from the 


current and planned activities 


ommiuttee ac 
technical committees on 
regard 
ing engineering materials in nuclear 
reactors (including nuclear fuels), as 
well as the property changes in engi 


neering materials exposed to nuclear 
radiation 

The Atomic Industrial Forum and 
ASTM will sponsor a symposium on 
effects on materials at the 
Area National Meeting 


Sept 17-2] 


radiation 
ASTM Pacific 
n Los Angele 
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Engineers Jam 


IRE Show 


Regarded as the largest Industrial Show in the 
world, the Radio Engineering Show and the 
Institute of Radio Engineers Annual Convention 
lived up to its name by playing before a packed 
house of more than 40,000 at the Kingsbridge 
Armory in New York City. At the convention, 
715 exhibits overflowed into the nearby Kings- 
bridge Palace. In addition, 275 papers were 
presented in 55 technical sessions. ‘There was 
a special symposium on the U. S. part of the 
earth satellite program, and much time was 
devoted to discussions and demonstrations of 
color television. 

Just a few of the new developments seen at 
the show are shown in the pictures below. 





MODULAR UNITS, developed by ACF Electronics, are used 
in the construction of an experimental cathode-ray oscillo- 
graph made by the Allen B. Du Mont Labs., Inc., 750 Bloom- 
field Ave., Clifton, N. J. An outgrowth of the Project 
Tinkertoy mass production technique developed at the Na- 
tional Bureau of Standards, the modular design uses com- 
ponents printed on ceramic wafers. Each module represents 
a complete circuit element, and is connected by printed 
circuitry. Du Mont claims a “first” in applying this type of 
design to electronic testing equipment. The modular unit 
here is identical in performance to Du Mont’s model 350, 
a low frequency oscillograph 


TRANSISTORIZED POWER SUPPLY UNITS, capable of 
delivering 20,000 volts can be held in the palm of the hand 
As sign indicates, a 14 volt input and 10,000 volt output. 
Made by Universal Atomics Corp., 19 East 48th St., New 
York 17, N. Y., the power supply units come in four main 
categories: for Tubes (Geiger, scintillation counters, dosime- 
ter chargers, etc.), output voltage range from 20 to 2500, 
and current up to 0.5 ma; for Guided Missiles, battery 
operated oscilloscopes, picture tubes, and an output voltage 
range from 20-7000 with current up to 0.5 ma; for Infra-red 
applications, scanners with output voltage range from 6000 to 
20,000 and current up to 50 microamps; for Communications 
systems, computers, ordnance uses, etc., with output voltage 
range from 20 te 1500, and power range from 0.1 milliwatts 
to 10 watts. In left foreground is lightweight, transistorized 
Geiger counter 


DESIGNED FOR MANUFACTURING CONCERNS, offices, 
banks and governmental agencies, this Facsimile system is 
almost a duplication of the one made for the United Press 
for its transmission of news photos. The Allen D. Cardwell 
Mfg. Corp., Plainville, Conn., expects the system to be used 
for the immedate transmission of engineering drawings, 
orders, price changes to widely separated manufacturing 
plants. As the copy is fed into the transmitter at left, it is 
illuminated by fluorescent lamps and an image is formed by 
the lens system at one surface of the scanning disk. The figure 
is scanned and the light signal is picked up by a photo 
multiplier tube whose circuit provides logarithmic response. 
The signal is amplified to modulate a carrier generated in a 
local oscillator. Adjusting for black and white copy contrast, 
the signal is further amplified and transmitted. 
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SLOWED DOWN TO AN OUTPUT OF about 100 in. of 
tape per min., this Electrographic Printing Technique devel 
oped by Burroughs Corp., Detroit 32, Mich., can record 
characters at rates greater than 5000 characters per second 
The only motion involved is the continuously moving paper 
under the printing head. The process uses a controlled 
charge source to form small charged areas on the high 
resistivity surface of the coated paper. The electrostati 
image formed is made visible with a powder, and made pet 
manent by passing the inked paper over the temperature 
controlled hot plate. 


x AF _ 
A 24 HR TAPE RECORDER which can record two channels 


simultaneously is being used by the U. S. Air Force for 24 hr 
monitoring service of ground-air conversations. A_ single 
reel of Mylar tape, 2 in. wide and 960 ft long is used, 
travelling at the rate of 8 in. per min. Four scanning heads 
per channel scan almost perpendicular to the edge of the 
tape. Output distortion and total harmonic distortion not 
more than 5 per cent from 400 to 2000 cps. Manufacturer 
is Olympic Radio & Television, Inc., Long Island City, N. ¥ 





THE NEW FRii4é MODULAR MAGNETIC RECORDER 
with plug-in interchangeable amplifiers for Direct, FM and 
PWM recording to fit individual test needs. Available in 





models with from 1 to 14 tracks, tape transports provide 
six standard speeds of 1] to 60 ips. The FR114 will record 
and reproduce signals in d-c to the 100 kc range. With the 
modular construction, any record amplifier can be exchanged 


with any other type record amplifier, and any reproduction 
amplifier with any other type reproduce amplifier. The speed 
selection on the front of the transport permits speed changes 
without any manual changes. The FR114 is being used with 
the tape controlled machine tools, and for government tele 
metering and data gathering applications. Manufacturer is the 
Ampex Corp., 934 Charter St., Redwood City, Calif 


UNDERWOOD’'S CORPORATION'S ELECOM 125 File 
Processor which automatically sequences, selects, collates, and 
separates information recorded on tape. Used for billing, 
taking inventory, figuring commissions, and other routine 
functions, it relieves its companion computer of handling the 
simple business data operations so that it may be used for 
fast selective computation. The file processor itself is oper- 
ated by a punched-tape reader or typewriter keyboard which 
keys the file processor for operations about to take place. 
The operator selects the desired operation at the control 
panel, and after the pattern is selected at the keyboard, the 
rest of the operation is automatic. Up to 30 items can be 
processed in a second, and results are recorded on magnetic 
tape which can be fed to a high-speed printer or computer 
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TECHNICAL NEWS 


THE NEWS IN PICTURES 


MODEL 51 JET TRAINER built by Temco Aircraft Corp., 
Dallas, Texas, boasts a top speed of 300 knots at 15,000 fet, 
which Temco says is 50 mph faster than any other fully 
equipped single-jet primary trainer. The turbo-jet engine 
used is Continental's YJ-69-T-9 with 920 Ib of thrust. Wing 
tips, stabilizer tips, tail cone, and engine intake ducts are 
of molded fiberglass. A feature from the maintenance side 





is that the engine has been surrounded completely with 
secondary structure, permitting a complete engine change 
from removal to tune-up in 20 min. Normal fuel load is 
119 gal, but a total capacity of 165 gal is possible with 
bladder type fuel cells in the leading edge of the wing center 
section, and in the outer wing panels. Gross weight: 4137 
pounds. Wing span is 29.8 ft; overall height is 10.8 feet 


ONE UNIT OF General Motor's new 
air/oil suspension system (white cyl 
inder) shown here on the right front 
wheel of the Firebird II. 
take the place of conventional springs 
and shock absorbers, the 

unit is 8 in. long and 4} in 
eter. Present weight is 13 lb, but this 
is expected to be reduced somewhat in 
stamped end 


Designed to 


suspension 


in diam 


production with 
plates. At far left in the picture is the 
metal-to-metal brake 
According to reports, the 
excellent efficiency in upper tempera 
ture ranges caused by a series of high 
speed stops, 1s unaffected when wet or 


mass 


minus the wheel 
brake has 


dirty, and has no fade characteristics 
Six metal pads, molded from powdered 
metal, comprise the friction surfaces 
There are two hydraulic wheel cylin 
ders per wheel. In both the 16 in. and 
14 in. brake the fire rim is flat (no 
drop center) which allows more room 
for braking surface 

May, 
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GIVING COMPACTION IN EXCESS OF 
that obtained with a 5 ton dead weight 
roller, this hand-operated self-propelled, 28 
in. vibrating roller, weighs only 675 lb and 
can be maneuvered in places where heavier 
rollers cannot be used. Another 32 in. self- 
propelled model weighing 1700 Ib gives 
greater compaction than a 10 ton dead weight 
roller. The manufacturer, Essick Mfg. Co., 
1950 Santa Fe Ave., Los Angeles 21, Calif., 
says that these models are effective in com- 
pacting granular materials in layers from 
10 to 24 in. thick. A 54 in. model weighing 
3225 Ib and pulled by bulldozer, can roll the 
finished surfaces. The range of vibrations 
is 3600 to 4500 per minute 


EXPOSED TO TEMPERATURES OF 400 FP, 
a 

4eF this television camera keeps an eye on the inside 
= of an atomic reactor furnace. Protected by a 
stainless steel casing, the 30 in. long camera is 

cooled to a temperature of about 110 F by pump 

ing carbon dioxide to it through the rubber hous 

ing of the control cables. After being tested by 

the designers, Pye Ltd., Cambridge, England, 

the television camera will be installed at the 

British atomic power station at Calder Hall, 

Cumberland. in the background at left in the 

picture are the controls and receiving set 


mounted on a portable trolley 


NOW UNDERGOING FINAL TESTS at the 
Ingersoll Milling Machine Co., Rockford, IIL, 
is the world’s largest milling machine. The ma 
chine stands 35 ft high and is capable of work 
ing on metal parts 18 ft wide, 16} ft high and 
over 50 ft long. Interrupted cuts can be made 
at high feed rates, yet the joint surfaces will be 
machined to tolerances of 0.003 in. Horizontal 
cutting heads are at both sides, and two vertical 
cutting heads are mounted on the adjustable 
crossrail above the work tables. Each head has 
a 100 hp drive motor. Work pieces are carried 
on two 17 ft wide tables which move on 112 ft 
bedways. The tables are 22 and 30 ft long 
While work is being machined on one table, 
the other table at the end of the machine is being 
loaded or unloaded. Chips from the machining 
will be carried away by power conveyors in the 


foundation under the machim 
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Bids Received for 


Tanke uclear Power Plan 
[Tanker Nuclear P Plant 


Thirteen companies have submitted 
bids to the Maritime Commission 
for the design of a nuclear propulsion 
system to be installed in a tanker type 
vessel by June 1959. Nine of these 
companies had proposals for prelimi- 
nary studies on nuclear systems more 
idvanced than the one to be installed 
in 1959. One latter 
Ford Instrument Co., Div. of Sperry 
Rand Corp., Long Island City 1, 
N. Y., submitted the design shown 
in. the schematic combina- 
of a gas-cooled reactor with a 
closed-cycle gas turbine power plant. 


of this group, 


above—a 
tion 


Ihe system is similar to the one de 
Wyss Ltd. of 


ind use in 


Escher 
Switzerland, 


veloped by 


Zunch, 


ome power plants in Europe. 


in 


212 





In QOperation—the high temipera- 
ture, high pressure gas (nitrogen) 
leaving the reactor at about 
ft. partially expanded in the 
high-pressure turbine, which drives 


330 cu. 


sec. 1S 


the high and low pressure compres 
and the 
electricity 


alternator which 


for 


rom the high pressure turbine, the 


sors, sup 


plies shipboard use. 
gas is further expanded in two low 
turbines which are geared 
down to the propellor shaft. From 
the low pressure turbines, the gas, 
still at high temperature, flows 
through the recuperators, where some 
of the heat is recovered, then through 
the precoolers, where the gas is cooled. 

The low-temperature low-pressure 
gas next passes through the low-pres 


p! essure 


sure compressor, an intercooler, the 
high-pressure compressor, and to the 
recuperators, for preheating. From 
here the gas goes through the steam 
generators where some of the heat is 
used to generate steam for ship serv- 
ices. The gas returns to the reactor 
where it picks up the thermal energy 
for closed-cycle operation 

The temperatures remain 
roughly constant to all loads, as do 
the pressure ratios, gas velocities, and 
peripheral speed of the turbine-com- 
pressor set. Regulation of the reactor 
outlet gas temperature during load 
changes is accomplished automatically 
the reactor control system. With 
slow fluctuations in load, gas is either 
added or withdrawn from the cycle 
to get the necessary energy supply to 
the power turbines. With this 
method, operating efficiencies are 
kept high even down to below 3 


rej 
gas 


by 


speed. For fast maneuvering, a bypass 
around the power turbines is opened 

Choice of Working Fluid—and 

lant was narrowed down to nitro 
and But the final 
inalysis, nitrogen is a good com 
toward heat 
required 


gen helium 


iT 
in 
promise minimizing 


transfer surface area and 
copressor power. Also, its radioactivity 
to 


secondary shielding. Nitrogen is easier 


is low enough eliminate any 
to get than helium, and less expensive 

With helium, the heat 
surfaces would be more compact be 


and a 


transter 


cause of higher conductivity 
Reynold’s 
the specific heat of helium is about 
greater than that of 
nitrogen; therefore, more stages in the 
Efh 
ciencies with helium would be slightly 
higher than with nitrogen, and might 
result in simpler fuel elements. 

Gas temperature—at the reactor out 
let is 1300 F; pressure is 520 psi. H.P. 
turbine outlet temp. is 1030 F, 
260 psi. L.P. turbine 
charge temp. is 820 F; temp. 130 psi. 
is 80-90 F. 


higher number. However, 


five times 


turbines would be _ necessary. 


and 
pressure dis 
Compressor inlet temp 
Efficiency of power plant is 35 per 
cent 

Safety Advantages—of a gas-cooled 
system are that no sodium or other 
chemically active material is in the 
system; no pressurized water that can 
flash into radioactive steam; no cor 
rosion of fuel elements by coolant; 
medium working pressures; and low 
(For further de 


page 


oolant radioactivity 


tails on reactors, sec 138 
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COMING EVENTS 


MAY 14-17 

First Design Engineering Show, 
Convention Hall, Philadelphia, Pa 
The first show of its kind, it will be 
devoted to, and will have on exhibit, 
all types of original equipment which 
go into the manufacture of a finished 
product. The 
of another 
Materials Sho 


show is an outgrowth 


illed The Basic 


show 


MAY 15-16 


Industrial 
Conference, 


Nuclear 


co-sponsor¢ d bi 


Technology 
Nuc le- 
McGraw-Hill Pub 
Armour Research 
Foundation to be held at Armour 
loundation, 35 West 33rd St., 
Chicago 16, Ill. The lt 


meeting will be 
uimed at an 


onics magazine, a 


lication, and 


industrial audience, and 
will cover uses of radioactive materials 
Radiation sources 


in many industries 


ind nuclear instrumentation will be 


covered 


MAY 16-18 

Society for Experimental Stress 
Analysis, Spring Meeting, William 
Penn Hotel, Pittsburgh, Pa. Some of 
the papers to be delivered: A new 
type of Electrical Resistance Extenso 
\ procedure for the Elastic 
Stress Analysis of Threaded Connex 
tions, Including the Use of an Elec 
trical Analogue; Experimental Re 
search on Aircraft Structures at 
Elevated Temperatures; A simplified 
method of obtaining Principal Stress 
Information from Electrical Re- 
Strain Gage Rosettes; Ds 
velopments in the Grid Method of 
Experimental Stress Analysis; and 
many others. For further information 
write: Dr. M. M. Leven, Westing 
house Research Labs., Buelah Road, 


Pittsburgh 35, Pa 


meter; 


sistance 


MAY 17-19 

30th Engineering Industries Exposi- 
tion and Convention of the N. Y. 
State Society of Professional Engi- 
neers, Statler Hotel, New York, N. Y. 
The Consolidated 
number of 


Edison, one of a 


exhibitors, will show a 
scale model of the rm ictor being con 
structed at Peekskill to supply power 
geencrated by New 


York City Bradley 


itomic energy to 


General Omar 
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ind Vincent G. Terenzio, P. E. of 
the N. Y. Citv Board of Water Sup 
societi 
for distinguished service 


ply, will receive the awards 


gineering profession 


MAY 23-26 
National 
Engineers, 


Society of Professional 
Annual Meeting, Ambas 
Hotel, Atlantic City, N. J 


1¢ meeting will be a 


SacOI 


+} 


1 
rences de iling with en 


government industn 
education and nsulting pract 


MAY 24-25 


Second Production Machine Tool 
Hydraulic Forum, Engineering Society 
of Detroit Detroit, Mich 
Ihe second forur or the Machine 
lool Industry to be sponsored by 
Vickers, Inc., its purpose is to pr 


of hydrau 


mote further improvement 
stems through 


Building 


lic components and 
information 
aking part in the open forum di 


in open exchange ft 
cussions will be re presentatives of ma 
chine tool hydraulic 
Vickers 


wenda is prepared 


builders, users 


manufacturers and 
The 
from questions submitted in advance 
by forum participants, and will covet 
the full range of industrial hvdrauli 


Attendance is by 


accessor 


personnel 


invitation onh 


MAY 28-30 


Annual Spring Meeting of the 
National Fluid Power Association, 
the Greenbrier, White Sulphur 
Springs, West Virginia. The first day 
will be devoted primarily to marketing 
subjects, the second dav to public, in 


dustrial and government relations 


ind to education and other subjects 
ind the 


rs of which 


of general interest, 
to technical matte 
toward 


md progr 

rating 
sional 
Further information 
may be obtained from Barrett Rogers, 


Executive Sec., 1618 Orrington Ave 
Evanston, IT] 


third day 
trends 
standardization 
factors ind 


standards will 


of terminology 
limited 


predominate 


dime 


JUNE 3-6 


40th Annual Meeting, American 
Gear Manufacturers Association, thx 
Homestead, Hot Springs, Va. 


JUNE 4-9 
6th 


gineering 


Mechanical En- 
Paris, 
Further information may be obtained 
Permanent Secretariat of 


Hoche 


International 
Congress, France 
from the 
the Congress, 1] venue 


Paris VIII, France 


JUNE 6-8 
10th Annual 
American Society for Quality Control, 
Palai du Comm Montreal, 
Canada. More than 80 speakers from 
ind Canada will 
This is the 
utsid the » 


nd present plans include 50 exhibits 


Convention of the 


in recent developments 


lator ind ther devi 


JUNE 11-15 


National Plastics Exposition, of the 
Society of the Plastics Industry, Inc., 
iseum, New York City. Th 
end-produ ts and raw 

lev lopment in ma 


hinerv, equipment, t ols, dies, 


ind manufacturing proces 


displaved. A Conference 


tt : 
vill be held at th arnt 


JUNE 14-16 

Applied Mechanics Conference of 
the ASME. Univers t ot Illino 
| rbar i l ] 


JUNE 17-21 


ASME Semi-Annual Meeting, 
Hotel Statler, Cleveland, Ohi 


JUNE 18-29 


Special Summer Program in “Cre- 
ative Engineering and Product De- 
Massachusetts Institute of 
Cambridge 39, Ma 
lhe program will present some of th 
hniques of creative problem solv- 
Full details application 
from the: Summer Session Of 
ddr 


sign,” 


lechnolog. " 


? 
} 

and 

blanks 


hice, Rm t th 


JUNE 25-27 


Symposium on Methods, Materials 
and Processes involved in the Uses of 
High ‘Temperatures, co-sponsored by 
the Stamford Research Institute, and 
California, at th 
in Berkeley, 


than 30 peop! 


the University of 
University’s 
Calif. Mor 


xpected to attend 


impus 





A MESSAGE TO AMERICAN INDUSTRY @ FIRST OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


How Critical Is It? 


The United States is running into a serious 
shortage of scientists and engineers. There 
is no novelty in this observation. It has often 
been made in the last few years. And there has 
been mounting alarm about what this shortage 
may mean for both our national security and 
our prosperity. 

There would be great novelty, however, if 
general agreement were attained on such im- 
portant matters as the size of the shortage, the 
extent of the damage it threatens to inflict, and 
the best ways to eliminate it. The purpose of 
these editorials is not to provide this novelty, 
but to ventilate some of the key aspects of the 
shortage of scientists and engineers. 

This first editorial in the series is designed to 
throw light on the over-all dimensions of the 
shortage. Others to follow will be addressed 
to such questions as: 

@ How serious is the threat to our economi 
well-being and to our national security? 
@ What needs to be done to prevent the short- 


age from becoming critical? 


Rise Has Been Rapid 


The problem is not that we have been pro- 
ducing a small number of engineers and scien- 
tists. Indeed, the number has risen sharply. We 
now have a working force of more than 600,000 
engineers, over twice as many as the 286,000 
there were in 1940. And we have about 250,000 
scientists (chemists, physicists, biologists, geol- 


214 


ogists, mathematicians, ete.), compared to only 
92,000 in 1940. About one in 148 persons in 
the labor force of 1940 was a scientist Oo! engi- 
neer; today the ratio is about one in every 80. 

In research and development work, where 
highly creative scientific minds are required, 
there has been fully as rapid a rise in employ- 
ment of scientists and engineers. Fewer than 
90,000 were employed in research and develop- 
ment fifteen years ago; the total now exceeds 


200,000. 


— But Not Rapid Enough 


Despite this rapid increase in the num- 
ber of scientists and engineers —at a rate 
much faster than the increase in the labor 
force as a whole —the needs of industry, 
government and education for technically 
trained people have risen even more 
sharply. 

The principal reason for this mounting de- 
mand is the prodigious growth of research in 
the last 15 years. From a total of only about 
$900 million spent on all types of research in 
1941, the annual expenditure rose to over $5 
billion by 1953 (the latest estimate available). 
Over two-thirds of the research is done by pri- 
vate industry, mostly to develop new and better 
products and to find new and better methods of 
production. Most of the rest is performed by 
the government, largely to develop improved 


and inevitably more complex scientific weapons. 
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One aircraft company has found from its own 
experience that it required 17,000 engineering 
manhours to develop a typical fighter plane in 
1940. The requirement is now about 1.4 million 
engineering manhours. Development of the typi- 
cal fighter plane of 1960 will require well over 
2 million engineering manhours. 

In this dramatic example, the need for engi- 
neering services for a basic piece of military 
equipment soared 80 times in 15 years. It is an 
indication of why the demand for more and 
more technically trained men and women has 
outstripped even the imposing increase in scien- 
tific and engineering manpower of the last dec- 


ade and a half. 


Size of the Gap 


Exactly how great the gap is between the 
available supply of scientists and engineers and 
the number required, it is impossible to say. In 
some instances technical talent undoubtedly 
could be better used than it is now. And part of 
the shortage might “disappear” if higher sal- 
aries had to be paid. ( These questions will be 
discussed in later editorials.) But informed es- 
timates of the approximate size of the gap can 
be given. 
® According to the best available information, 
from estimates by the Engineers’ Joint Council 
and the U. S. Bureau of Labor Statistics, the 
minimum need for engineers from gradu- 
ating classes is 40,000 each year for the 
next ten years. Last year we graduated only 
23,000 engineers, just about enough to cover 
replacement needs without allowing for any 
expansion of the number of active engineers. 
Projections made by the U. S. Office of Educa- 
tion indicate that we shall probably not have a 
class of 40,000—the current annual requirement 
—until 1963. 
® According to Dr. Howard Meyerhoff, execu- 
tive director of the Scientific Manpower Com- 
mission, there is now a shortage of about 
20,000 scientists. Last year the number of 
doctoral degrees in the natural sciences, almost 
a prerequisite for research work, was only 
5,000. Dr. Meyerhoff estimates that the short- 
age of scientists will rise another 30,000 ly 
1960. 
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More Needed As Teachers 


Not all of the graduates with scientific and 
engineering training, furthermore, will work as 
scientists and engineers—that is, by pi rlorming 
research and giving it practical application. 
Such training is now necessary in riany sales 
and management positions. And more of our 
technically trained men and womea must re- 
main in educational institutions as teachers if 
the quality of engineering and scientific educa- 
tion is to be maintained. A survey in 1954-55 
by the National Education Association showed 
that, out of 277 universities, state colleges and 
large private colleges, nearly one-third already 
had unfilled vacancies in engineering and three- 
fourths had vacancies 11 physical sciences, 

The dimensions of the shortage of scientists 
and engineers can be summarized as follows: 
Despite a substantial rise in the trained 
manpower available, the needs of industry, 
the government and education have risen 
still faster. The best information indicates 
that, on the basis of current and antici- 
pated needs, our recent yearly raies of 
production of slightly over 20,000 engi- 
neers and about 5,000 PhD’s in natural 
sciences could be doubled without closing 
the gap entirely. 

The disturbing implications of this shortage 
for our national security and our prosperity 
and some practical suggestions for eliminating 
it will be the subjects of subsequent editorials 


in this series. 





This is one OO} @ Series Of} eduilorials prepare d by 
the McGraw-Hill Departme nt of Economics to 
help increase public knowledge and under 
standing of important nationwide de velop 
ments of partu ular concern to the business 
and professional communuy served by our 
industrial and technical publi altons 

Permission is freely extended to neu spapers 
groups or individuals to quote or reprint all or 
parts oj the text 
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plug mounting 


in all these Automatic Electric 


relays 


CLASS A: 
The “all-purpose” relay for use where first 
cost is important. Gives long, dependable 
service. Size: 4%” x 2346” x 17”. 


CLASS B: 
Made for extremes of long service life and 
dependability — often exceeding 400 
million operations! Size: 4%” x 23%" x 
1%". 
CLASS F: 
Low operating power makes this relay espe- 
cially desirable in a.c. circuits where relays 
function without specified operate or release 
time delays. Size: 4%” x 115%" x 1%". 


CLASS S&: 


Made for exacting miniature requirements. 
Used in aircraft where resistance to shock 
and vibration is needed in a small, light, 
reliable relay. (For printed circuit applica- 
tions—see below.) Size: 2%" x 2” x 1%". 











CLASS Z: 
Provides moximum timing in a “small-as- 
possible,” low-cost relay. Compact, light, 
resistant to shock and vibration. Size: 34" 
x 2%" x 1'%". 





“PLUG-IN” RELAY FOR PRINTED CIRCUITS. 
Design of coil and spring terminals permits 
direct insertion into printed circuits with 
high-conductance connections, easily sol- 
dered. Bearing design gives up to 120 
million operations without readjustment or 
relubrication. Size: 1%" x 1544"-1%”" (de- 
pending uponnumber of contact springs) x1”. 
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For any application, you can choose an Automatic 
Electric relay—a top-quality relay in every way—with 
the additional advantages of plug mounting: 
Minimized inventory—When you standardize on 
plug-in relays, you can often interchange the same 
basic relay in many models of your equipment. Thus, 
you make substantial savings by reducing your inven- 
tory costs, speeding assembly. 

Fast, simplified inspection and maintenance — Plug- 
in relays permit periodic bench inspections with almost 
no “down time”’ involved. Entire banks of relays can be 
removed for testing, and then replaced, in seconds. 


Simplified replacement— Plug-mounted relays can be 
replaced quickly and easily at otherwise inaccessible 
points in your equipment. Even an unskilled service 
man can replace relays in a matter of seconds without 
tampering with circuit wiring. 

You can select Automatic Electric plug-in relays from 
five basic types and thousands of individual assemblies. 


Send for Relay Circulars 1800 — 1804 —They give 
complete specifications, dimensional drawings, and help- 
ful information. Address Automatic Electric Sales Cor- 
poration, 1033 West Van Buren Street, (HAymarket 
1-4300) Chicago 7, Illinois. Jn Canada: Automatic Elec- 
tric Sales (Canada) Ltd., Toronto. Offices in principal 
cities. : 


[AUTOMATIC <> ELECTRIC. 


Originators of the dial telephone + Pioneers in automatic control 
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PRODUCT ENGINEERING - 


REFERENCE BOOK SHEET 


Selecting Motors for Fans and 


Centrifugal Pumps 


C. G. VEINOTT 


Reliance Electric 


Nomogram in Fig. | gives relationships between torque, 
power and speed for applications where the torque varies 
is the square of the speed and power varies as the cube 
of the speed as in fans and centrifugal pumps) 
lorque scale is given in lb-ft (usually for integral hp 
motors) and oz-ft (for fractional hp motors). 


such 


Power scale 
is in watts, kilowatts and hp. Speed scale is divided into 
two rpm scales—upper scale for integral hp motors and Ib-ft 
scale of torque—lower scale for fractional hp motors and 
oz-ft scale of torque. If desired to read torque in oz-ft 
when upper rpm scale is used, multiply actual scale reading 
bv 10 


(see Example 1): 
when the 


if desired to read the torque in 
lb-ft used, actual 
scale reading by 10 (See Example 5). Speed scale is also 
marked with most common full-load speeds of induction 
motors with poles and frequency corresponding to these 


lower rpm scale is divide 


speeds 

Ihe reference axis has been so drawn that if a straight 
line is turned about any point on it, the torque indicated 
will be directly proportional to the square of the rpm, 
and the power proportional to the cube of the rpm 


Sample Problems 


Example 1: What is full load torque of a 1.5 hp, 1160 rpm 
motor? Solution: Straight line across 1.5 and 1160 rpm 
gives 6.8 lb-ft (oz-ft scale shows 10.9, so oz-ft torque 
would be 109 

Example 2: What is full load torque of a 1 hp, 2 pole, 
60 cycle motor? Solution: This rating normally consid 
ered a fractional hp rating; line across 1 hp and 2 poles 
60 cycles gives 24.4 oz-4t. If considered as an integral hp 
rating, line across 1 hp and 3500 rpm on integral horse 
power rpm scale gives 1.5 lb-ft 


test on 
requires 1] lb-ft to drive in free air at 1160 rpm. 


Dynamometer a fan showed that it 
A) What 
hp is required? (B) What power and torque is necessary 
to drive fan at 1750 rpm? Solution: (A) Line across 11 
lb-ft and 1160 rpm gives 2.4 hp or 1.8 kilowatts. (B) 
Extend line to reference axis obtaining intersection point 
From this point lay straight line across 1750 rpm to obtain 
6.2 kilowatts or about 8 hp. Torque is read on torque 
25 Ib-ft 


Example 3: 


\C le 1s 


Example 4: A unit heater fan is designed to require } hp 


Product Engineering Mav, 1956 


& Engineering Company 


it 1150 rpm. Assuming same fan to be used, what a 
nearest available speeds and what hp is required at each 
speed? Solution: Line across $ hp and 1140 rpm on fra 
New lin 


from intersection point through 1425 rpm (nearest 50 
speed faster than 1140 rpm) gives 4 hp. Next lower 50-c) 


tional horsepower rpm scale to reference line 


speed is 950 rpm which gives power requirement 

4 and 2 hp 

Example 5: A blower requires 1.5 hp to dri 

rpm. How much power and torque does it tak 

it at 2900 rpm. Solution: 1.5 hp at 3500 rpm i 
considered as an integral horsepower rating, but a 

line across 1.5 hp and 3500 rpm on the integral horsey 

rpm scale intersects the reference axis off the paper. Th 
difficulty can be avoided by using the fractional horsepow 
scale and by using the 3500 rpm marking rather than the 
3450 rpm marking to obtain an intersection point on the 
reference axis. Line is drawn from the intersection point 
to the 2900 rpm point, also on the fractional horsepower 
640 watts or 


Che power scale is direct reading 


scale, resulting in a power requirement of 
between 3 hp and | hp. 
regardless of which speed scale was used). Torque required 
If torque 


ind divided by 10 


ile as 25 oz-ft 
1S. 


can be read directly on torque 
is desired in lb-ft it can be read a 
obtaining 1.56 lb-ft 


Other Uses 


The nomogram is also useful for recording the speed 
torque and speed-power characteristics of a large number 
of fans. At one time the author had some 40 or 50 point 
marked on the reference axis, labeled to indicate the fan 
to which each point is referred. From the single point 
on the alignment chart, the torque or power required by 
any one of the fans at any speed was very quickly obtained 
his was particularly useful in determining which was the 
particular motor of am 


fan best suited for testing any 


given horsepower and speed rating 


EDITOR’S NOTE. Based on an unpublished paper presented 
at the AIEE Conference, on the Application of Motors to Space 
Heating and Cooling Equipment, St. Louis, Missouri, October 19, 
1955. For a discussion of the effect of power factor, efficiency, 
speed and starting torque on performance and cost, see article 
Motors for Direct-Connected Fans,” on page 194 in this issue 


(continued on page 219) 





NOW-FOR IMMEDIATE DELIVERY... 
VERSA CONTROL VALVES 


in Quer 110,000 Vonictions! 


Versa Valves are available in 2-, 3-, 4-, and 5-way types with 
over 20 actuating devices, in sizes from 4” to 1” N.P.T., 
and for pressures from partial vacuum to 500 PSIG. 


The entire line of Versa Valves (over 110,000 variations) 
are stocked by authorized Versa distributors, strategically 
located throughout the United States and Canada. 


All Versa Valves are triple pressure and functionally tested 
under water for guaranteed leakproofness . . . actually 
exceed J.1.C. standards. 


Write today for the name of your nearest Versa distributor. 
Remember, you can get immediate delivery of these rugged, 
compact control valves to fit your most exacting hydraulic 
or pneumatic requirement. 





Cut-away view of 
VERSA Double Solenoid 
Valve, 4-way type. 








The entire line of 
VERSA Valves is 
explained in our 
VERSA PRODUCTS COMPANY INC. apameaiianden 
249 SCHOLES STREET Folder #14 
BROOKLYN 6, N. Y. A 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


Selecting Motors for Fans and Centrifugal Pumps (continued from page 
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Fig. 1—Nomogram for selecting motors when torque varies with cube of speed 
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DIHEDRAL 
COUPLINGS 


safeguard ALLIANCE CRANES 


against misalignment 





Weaving, twisting, high torque, sudden starting 
and stopping and heavy loads are being handled 
on many Alliance Cranes by Ajax Dihedral 
Couplings. 

This is another dramatic example of how the new 
and greater misalignment capacity of Ajax Di- 
hedral Couplings overcome conditions 

that tear the heart out of direct-con- 

nected equipment. Ajax Dihedral 
Couplings protect motor housings and 

bearings, winches and running gear 

under the severe strains encountered 

on cranes, shovels, oil drilling rigs and 

other difficult jobs. 

Ajax patented dihedral tooth design 

has less clearance than conventional 

gear type couplings. More tooth 

strength is provided under misalign- 

ment than is possible with any other 

tooth shape. Load is distributed at 

center of teeth at the point of great- 

est strength. Johns-Manville “Clipper” 

Seals keep lubricant in and foreign 

matter out. 

Design engineers are invited to get the 

facts on Ajax Dihedral Couplings on 

this basis,—if you have alignment or 
misalignment troubles you can’t afford 

to be without Ajax Dihedral Coup- 

lings! Tell us your troubles. 


AJAX FLEXIBLE COUPLING CO. INC. 


REPRESENTATIVES IN PRINCIPAL CITIES WESTFIELD, N. Y. 
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Friction Characteristics for Hydraulic Seals 


ROBERT W. CARLSON 


Vice-President, Minnesota Rubber and Gasket ( 


l'OUR-LIPPED SEAL, called a Quad Ring,* was developed to repla 


standard O-ring packings and gaskets where 1) packings have a 
5 . 


tendency toward spiral twist; ( pressures are less than 8 psi; 


pressures are too high for effective sealing with O-rings; (4) lubrication 








is difficult; and (5) friction must be kept to a minimum 


Ihe curves below compare the break-away load and drag load of the 








two types of seals when used on a valve annulus with 75 per cent 


reaction area 
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Single-Stage 
Torque Converter for 
Heavy Equipment 


Minimum and maximum ranges of this torque con- 


verter are, respectively, 30 hp at 1150 rpm and 198 hp 
at 2400 rpm. Accompanying curve shows the input hp 
Spe 
cific torque ratings are 165, 200, 240, 285 and 330 lb-ft, 


depending upon the impeller 


and speed throughout the converters entire range 


blading selected 

I'he converter’s circuit differs from those of other single 
stage units in that it is somewhat pear-shaped rather than 
round or elliptical. This type of circuit is said to permit 
converter fluid to leave the impeller blades at constant 
diameters. Design of the that the unit 
1 substantial amount of natural fluid circulation for 


cooling, which assists in keeping size of charging pump and 


circuit is such 


has 


other parasite load losses to a minimum. Circuit members 
for different torque ratings 

Another distinctive 
arrangement. 


re completely interchangeable. 
feature is the unit’s “unloading” 
Phis is accomplished through blading ar- 
rangement and design rather than through conventional 
free-wheeling devices. At high operating speed ratios the 
turbine develops a counter-head which stops fluid circula- 
tion. This is believed not only to simplify construction but 
ilso to eliminate 


operation. 


1 device which could cause failure during 

The charging pump is gear-driven from the impeller at 
1 step-up ratio of 1.15:1 and has a capacity of 5 gpm at 
1800 converter rpm. It also serves as a booster pump, 
augmenting natural circulation and forcing converter fluid 
through the heat exchanger. A tube connects the pump 
to the suction side of the impeller. The control valve as 
sembly contains the pressure-regulating valve, which main- 
tains a basic pressure of 40 psi on the converter circuit. 

Recommended temperature range for the 
converter is 180 to 220 F, with 250 F the maximum per 
missible on a continuous basis 

Two types of output shaft governor drives can be in 
stalled with this torque converter. One is the commonly 
used flexible cable to the prime mover’s governor. The 
other arrangement utilizes a governor bolted to the con- 
verter housing. Linkage is, of course, provided by the 
customer or original equipment manufacturer. 

Initial production includes four models: with clutch 
input, with spider drive input, with double-ended SAE 
housing, with flange input and flange output. Twin Disc 
Clutch Co., Racine, Wi 


ope! iting 


For more information— 
Circle 1 inside back cover 


HEAVY-DUTY BALL, straight roller and tapered roller bear- 
ings are used throughout this torque converter, developed for 
earth-moving, railroad, materials handling | 


and other 
equipment. 


types ot 


Horsepower 


2 g 
S @ 
| 


nput speed, rpm 


SINGLE-STAGE TORQUE converter’s horsepower ratings at 
various speeds are shown for up to 200 hp. For similar data on 
higher horsepower capacities, consult manufacturer 
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Rectangular Electric Motors - 140 in. - oz Output 


Designed to give the same output 

as comparable round motors but in 

significantly less space, a line of rec- 

tangular motors has been developed 

rhe line is available in 6, 12, 24 and 

32-v ranges, with outputs up to 140 

in-oz. Initial applications are ex 

pected to be in the automotive and 

truck industry for use in window reg 

ulators, seat adjusters, air condition- 

ing units and other areas where space 

is limited. 
Rectangular construction of the 

new motor is made possible by a new 

mechanical design. The field magnetic 

circuit has been rearranged. A special 

pole piece pattern is employed. : ' 
The motors are of all-welded con y , i » Bee. 


<€ e ¥ 
t \ : | : 7S - _ 
struction with ys-in. thick stampings. ssecsaniCAL ARRANGEMENT of pole piece and other components which makes 


Chis construction is said to provide possible rectangular shape can be seen in cutaway 


maximum stability and resistance to 

twisting, eliminating armature mis- 

ilignment often caused where motors 

with through-bolts are subject to con- customer specification. In addition, irs I he 12-v motor 

stant vibration. the shaft can be extended from both are 2% x 3 33 in. overall. Leece 
Flexibility of installation is afforded ends for double load application, the Neville Co., | 51 St., Clevel 

by the broad flat surfaces of the motors can be made waterproof. Sin Ohi 


ind 


motors. Assembly bolts can be at- tered bronze bearings at each end For more information 
tached in any position, wccording to of the shaft eliminate oil wick reser Circle 2, inside back cover 


Rigidized Tube-In-Strip 


Tube-in-strip is a single sheet of 
solid copper, brass or aluminum in 
which tubes are inflated in running 
lengths in a variety of shapes and ; : 
sizes. By pattern-rolling the flat sheets “ =~ 
or strips before inflating, any of the oes Sez 
more than 40 standard patterns can ie 
be produced The strips are then ee aE 
inflated by the application of air or : 
hydraulic pressure to form the tubes. 

The rigidizing is said to increase 
rigidity as much as 108 per cent, 
buckling strength up to 70 per cent 
ind produces 92 per cent greater 
tensile strength than the original flat 


metal. Rigidized Metals Corp., 673 
Ohio St., Buffalo 3, N. Y. For more information—Circle 3, inside back cover 


CONTINUED ON PAGE 224 
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Drive Belt With V-Shaped Tread 


\ non-slipping belt which is said 


to permit greater accuracy in trans 


mission or rotational motion is de 
signed to be used with pulleys or gears 
having teeth cut in a_ herringbone 
pattern. The belt’s cleats are formed 
so that they index with the V-shaped 
teeth. The belt will transmit 
tional motion the 
normally encountered in gear drives. 
from the fact 
that the special neoprene of which 


the belt 


rota 


Overl same ratios 


Chis accuracy results 
is constructed provides a 
pre-determined resiliency of the belt 
teeth Tooth the 
integrated over all teeth engaged. 

Ihe V-shaped tread of the belt 


error of gear is 


ind 
center the belt in the corresponding 
teeth of the gears the 
belt engages. This allows the as 


sociated gears to be constructed with 


tends to continuously wedge 


with which 


out belt restraining rims. This wedg 
ing action takes place continuously, 
due to the overlapping helix angle 

At present, only one size belt is 
being made, 3 x 15 in. for load up 
to 16 in.cz. Among the applications 


expected for the belt are recording 
equipment and other types of precision 
Kinevox Div., 


Burbank, Calif. 


For more information— 
Circle 4, inside back cover 


synchronism drives 


Electromation Co., 





Servo Motor and 
M-G Set 


A servo motor identified as Type 
8-M is said to have exhibited the char- 
acteristics below after being energized 
fixed phase) for 1 hr at 25 C, in still 
iir. Volts per phase was 26.0 v, free 
speed, 6700 rpm 
0.20 in-oz, with 
of 51 C after a full-power stall 
put measured 0.293 w 


Stall torque was 
a temperature rise 
Out 


ind current 


0.092 amp. Dimensions are 
in. dia. 


rhe 


motor-generator 


the 
generally 


characteristics of Servo 

the 
same as the values given above for the 
motor. Transicoil Corp., Worchester, 


Montgomery County, Pa 


were 


For more information— 
Circle 5, inside back cover 


Automatic Recording Tape 
Cartridges 


This device is composed of a plas 


tic cartridge and a continuous-loop 
type of recording tape in lengths even 
beyond 1200 ft (cepending on model 
used). The 


of cartridge message OI 


data is recorded on the tape after be 

ing rolled up on the cartridge spool 
issembled 

then be 


Che casing is then 


The unit can inserted, 
played and removed from specially 
designed playing-recording equipment 
as often as desired without any 
being 

touching the tape 
Inc., 2325 Madison 


Ohio 


threading required or ever 


iain. Cousimno, 
Ave., 


Toledo 


For more information— 
Circle 6, inside back cover 


Automatic V-Belt Clutch 


This clutch is for gasoline engine 
and electric motor applications up to 
2 hp. It is said to take advantage of 
belt pull to increase clutch capacity 
and to provide a speed differential 
between engagement and release. The 
clutch utilizes the V-belt as the fric 
CONTINUED ON PAGE 
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DU PONT ELASTOMERS 


HYPALON’ can be compounded 
in an unlimited range 
of weather-resistant colors 


HyYPALON, Du Pont’s new synthetic 
rubber, brings brilliant color to the 
design field as well as superior per- 
formance for rubber materials. Since 
HYPALON does not require carbon 
black as a reinforcing agent, a com- 
plete range of stable, weather-resist- 
ant colors is possible. Colored com- 
pounds of HyPALON start bright... 
stay bright despite severe exposure 
conditions, 


ORIGINAL SAMPLE 
Tensile = 2415 psi, Elong. = 300% 


SAMPLE AFTER 24 
MONTHS IN FLORIDA 


Tensile = 2140 psi, Elong.= 325% 


TWO YEARS of outdoor exposure with vir- 
tually no trace of color failure, thanks to 
the superior color stability of HYPALON. 


In addition to outstanding color 
stability, HYPALON has many other 
advantages that can help your prod- 
ucts give extra-long service on indus- 
try’s toughest jobs. Compared to other 
kinds of rubber, HYPALON shows un- 
usual resistance to hardening at ele- 
vated temperatures (250°-350°F.). It 
is completely resistant to ozone and 
has exceptional resistance to strong 
oxidizing agents such as chromic acid. 

When your design calls for a re- 
silient material that must have extra- 
high resistance to ozone, heat and 
chemicals, it will pay you to take a 
close look at HYPALON. For more in- 
formation, just mail coupon, 








Resilient NEOPRENE window frame 
cuts installation and maintenance costs 





A 7 


VAY, 4 


Po of * 


+ wnoow | 


JAMB 





GLASS > 


S4é 


xy TOP 


NING neoprene 
}t FRAME 


y 








NEOPRENE CHANNEL STRIP makes this window air- and water-tight, easy to install. 


The Silent Glide Corp. of New Jersey has 
reported the development of a new sliding- 
window design using a resilient neoprene 
frame that can be installed by semi-skilled 
labor and requires no maintenance, Over 
5,000 such installations have been made in 
housing developments to date, 

The window consists of two plate-glass 
panes sliding in extruded channels made 
of light-gray neoprene synthetic-rubber 
composition, The slotted strips are cut 
from continuous lengths of neoprene extru- 
sions to fit various size windows, mitered, 
then cemented and stapled in place, The 
glass panes are ground and polished and 
installed by inserting them into the top of 
the frame and dropping them into the 
grooves in the lower strip. 


aU PONT 


BETTER THINGS FOR BETTER LIVING .. 


Please send further information 
and add my name to the mailing 
list for your free publications, 


the Neoprene Notebook 
nd “Facts about HYPALON®,” 
and “Facts abou LON”, Name 
which show how the Du Pont 


ing new products,improving old. 
1 3m port ularly nterested in 


Address 


The resilient neoprene Strips seal the 
glass, yet allow the panes to slide easily. 
Neoprene requires no protective paint or 
chemical coating, because it resists weather 
and sunlight attack as well as acid fumes 
encountered in industrial areas, It will not 
warp, chip, crack, soften or harden. The 
manufacturer gives this explanation of his 
use of neoprene: “Our window frames must 
be good for the life of the building. That's 
why we're using neoprene, We've seen neo 
prene parts functioning perfectly after be 
ing in service Outdoors for over 15 years 

Perhaps your product design can benefit 
from an evaluation of the properties of 
neoprene, We'd be glad to send you fur- 
ther information, Just fill in and mail the 
coupon below, 


HYPALON is a registered trademark of 
E.1I. du Pont de Nemours & Co. (Inc 


. THROUGH CHEMISTRY 


E. 1. dy Pont de Nemours & Co. (Inc.) 
Elastomers Division, Dept. PE-5 
Wilmington 98, Delaware 


____ Position _ 











| 
| 
| 
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| elastomers are used in design- Firm 
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| 
| 
| 
l 





NEW COMPONENTS 


MATERIALS 


. continued 





tion element and employs a mechan 
ical action to multiply the forces into 
igainst the 


greater gripping power ag 
clutch in 


V-belt and to “lock” th 
engagement. 

rhe disengaging speed of the clutch 
is considerably lower than the en 
gaging speed, permitting high speed 
starting at maximum torque with full 
torque at Speed 
spreads up to 1000 rpm are available 
Chatter is eliminated by an interlock 


which prevents independent action of 


reduced speed 


the centrifugal elements 
The clutch 
unit has a pulley diameter of 23 in 
ind is available in 4, %, and 3-in. bore 
Rev-O-Loc Clutch Corp., P. O 
1806, Milwaukee 1, Wis 


For more information- 
Circle 7, inside back cover 


weighs 12 oz Che 


Box 


Plug-in Static 
Switching Units 
These components are modular 
plug-in cartridges roughly 3 x 2 x 2 
in. deep. Encapsulated 
resin and fitted with terminals on the 
upper and lower faces, the 


in polyester 


module S 
plug into a specially designed power 
channel. When more than mod 


Synchronous Induction Motor ! 


A synchronous motor for general 
industrial use is 
from $ to 40 hp. 


ard induction 


available in 
It is built on stand 


ratings 
motor frames and en 
closures, and uses a simple die-cast 
rotor. The motor is said to require 
no brushes, slip rings or windings on 
the rotor, separate source of direct 
current excitation, or special starting 
equipment, as is the case with stand 
ird synchronous motors. 


The 


tion motor with a very high locked 


new drive starts as an indu 


rotor torque, accelerates and pulls 
into synchronism quickly, and runs 
motor. Having a 
pull-out 
remains in syn 


is a synchronous 
high (175 to 
torque, the 


200 per cent 
motor 
chronism regardless of load or line 
The motor has 


been designed to operate over a wide 


voltage fluctuations 


frequency, and therefore, a wide speed 


range. Frequencies of 300 cps and 


va LLL 


| to 40 hp 


speeds above 10,000 rpm al vail 
ible. Motors for frequencies as low 
as 10 cps have been developed 
Applications where these motors ar¢ 
installed or are under consideration 
include high-speed meat slicing, drive 
for military electronic power supplies 
packaging machinery, printing presses 
sheet glass conveyors, wire drawing, 
ind stable frequency converter sets. 
Che standerd 


cross-the-line starting equipment, ex 


motors need only 
ept in the very largest ratings, where 
reduced voltage starters are required 

For applications where operation of 
several motors must be synchronized 
over a range of speed, an electro 
mechanical drive to supply variable 
frequency for these motors has been 


developed. Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis 


For more information— 


Circle 8, inside back cover 





ules are required for a system, addi 
mounted 
Singly or 


mounted, the encapsulated units are 


tional channels can be 


side-by-side or end-to-end. 


capable of withstanding mechanical 
hock 

Simplicity for assembly and main- 
furthered by 
identification of 


ind adverse environments. 


numeral 
terminal and 
by a logic diagram printed directly 
on the module. Phasing the module 
has been made simple: an external 
dot the 
should be positioned. To reverse it 


tenance 1S 
each 


color indicates how unit 


phase relationship it is only necessary 


to remove the mod 
plug it im again 
Electric Corp., 401 Libert 


2278, Pittsburgh 30, Pa 


For more information 
Circle 9, inside back cover 


Recording Tape Cartridge 
Threads Itself 


\ long-play tape cartridge, the first 
to play a full hour at 74 
larger than standard 
Half-hour and 15-min siz 


Ips is slightly 
1200-ft reels 
( irtrid r¢ 


CONTINUED ON PAGE 228 
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Only 8 Ounces 


a See 


Only .250° THICK Se TT 
I T T 


12.000 O.D. 
1.D. 








NOTE WIRE 
RETAINER 


Save weight and space with world’s thinnest radial 


ball bearings-ACae-SUn by Kaydon 


i} ERE it is! A Reali-Slim radial ball bearing with a wire eight ounces. It has 9,810 lbs. static load capacity, 1,256 
separator that has just short of a full complement of Ibs. at 100 rpm. Kaydon is able to produce Reali-Slim, high- 


balls for maximum capacity. What's more, you still get all precision bearings because Kaydon specializes in the unusual 
the advantages of a separator between the balls. This design Kaydon bearing engineers are prepared to give you valu- 
also gives you a bearing that’s light-in-weight and is, without able help with technical, thin-section bearing problems 
a question, the thinnest bearing ever built in this diameter For detailed information on Kaydon’s Reali-Slim line, 
Whatever your product design, there’s a small or large ask for engineering catalog No. 54-RS3 detailing 
diameter Reali-Slim bearing that can be the right answer 
to your thin-section bearing problems. Reali-Slim Ball Bearings — Conrad, angular 
The radial “ bearing, illustrated here, is really slim — contact and 4-point contact types in seven 
12.000” I.D., 12.500” O.D., .250” thick . . . and weighs only standard cross sections from % to 1.000" and 
in bore diameters from 4” to 40 


Reali-Slim Roller Bearings — Radial and a--Ou 
taper roller types in cross sections from ‘y - op 
and in bore diameters from 5” to 40 

THE ENGINEERIN G co RP. 


——_-MUSKEGON+MICHIG 
All types of ball and roller caren — 4" bore to 120” outside diameter , 
Taper Roller ¢ Roller Thrust ¢ Roller Radial ¢ Bi-Angular Roller « Spherical Roller ¢ Ball Radial ¢ Ball Thrust Bearings 
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are similarly comparable to standard 
600- and 300-ft reels 

Using standard } in 
continuous loop, tape tension is said 


tape and a 
to be constant at all times, resulting 
in more stable reproduction. 

The design of the cartridge mini 
mizes exposure of tape to dust and 
dirt. Also, static 
mally attract 
lhe plastic cartridge is inserted in the 
playing 
locked in proper position. The tape 


charges which nor- 
dust are neutralized. 


device and automatically 
itself is never touched or handled so 
that nicks and wrinkles are avoided. 
Sound Electronics Laboratories, Div. 
of G. H. Poulsen & Co., Toledo, Ohio 


For more information-— 
Circle 10, inside back cover 


Fold-Away Drafting Board 
Fits Into Desk Drawer 


This unit consists of a complete 
drawer, drawing board and _ parallel 
rule. It was primarily designed to go 
with the manufacturer’s line of office 
furniture components, but can be 
bolted or screwed to any conventional 
desk or table top. 

When folded the drawing 
board is completely out of sight and 
the whole unit appears as a conven- 
tional center drawer, leaving the desk 
or table top completely clear for 
regular paper work. Self-contained sus- 
pension fixtures equipped with nylon 


away, 


roller tracks assure smooth gliding of 
the drawer. The drawing board itself, 
attached to the drawer by specially- 
designed hinges, moves easily into 
position on the desk top at a com 
fortable working slope. 

I'he board, complete with parallel 
rule attachment, comes in two sizes 
Ihe smaller unit has a 24 x 24 in. 
drawer equipped with a 20 x 15 in. 
board; the larger one, a 30 x 30 in. 
with a 26 x 21 in. board. 
Arnot-Jamestown Div., Aetna Steel 
Products Corp., 730 Fifth Ave., New 
York, N. Y. 


drawer 


For more information— 
Circle 11, inside back cover 


Battery with “Solid State” 
Electrolyte 


This battery is described as having 
no water whatsoever in its make-up. 
Voltage is generated by the differen- 
tial in contact potential between two 
contact with a solid 
electrolyte. It is said to undergo only 
negligible chemical reaction when idle. 
On the basis of current tests, shelf 
life of 10 yr or more can be expected. 

A unit to provide 200 v can be con- 
tained in 1 cu in. of volume. The bat- 
tery holds stable output voltage over a 
temperature range from —65 F to 


conductors in 


165 F. Efficiency does not drop even 


at the low limit of this temperature 


range. Present current capacities fall 
in the range. Work is 
progressing on techniques to provide 
higher current ratings. Indicated ap 
plications include high voltage cali 
bration equipment, ionization cham- 


micro amp 


bers, geiger counters and as high 
voltage bias cells in electronic equip 
ment operating at elevated ambient 
temperatures. P. R. Mallory & Co. 
Inc., N. Tarrytown, N. Y. 


For more information— 
Circle 12, inside back cover 


Adjustable Flow Regulator 


This flow regulator is designed for 
panel mounting. It is for any system 
requiring a variable adjustment of the 
flow rate over a wide operating range. 
It has an aluminum body with inter 
nal parts of hardened steel and an 


adjustable control handle for either 
right or left rotation. Four models 
cover a range of 0.5 to 20 gpm, 3000 
psi operating pressure. Dimensions are 
4x4x9t# in. depth; weight, 64 Ib. 
Waterman Engineering Co., 
Custer Ave., Evanston, III. 


For more information— 


Circle 13, inside back cover 


end 





Miniature 
Straight-Through 
Solenoid Valve 


lhe valve is available in a variety of 
fittings, normally opened or normally 
closed, for continuous duty on either 
ac or de. Rating is 2.2 w, 30 psi or 
30 in. hg. Cedar Engineering, Inc., 
5806 W. 36 St., Minneapolis 16, 
Minn 


For more information— 
Circle 14, inside back cover 


Silicon Power Rectifiers 


These new silicon rectifiers are re 
ported to be capable of operating 
with extremely high reverse voltages 
and low reverse cur- 
logether with a very low for 
ward voltage drop the rectifier delivers 
large power to the load with rela- 
tively little dissipation. The unit is 
capable of operating in ambient tem 
peratures up to 125 C, 

These rectifiers are avaiiable in three 
different configurations depending on 
the heat dissipation required. The 
smallest unit is capable of handling 
t amp without benefit of an addi 
tional heat radiator, and features pig- 
tail construction. The type 
features screw-type mounting in a 
small cylindrical package and is capa- 
ble of carrying 1 amp. The third has 


accompanying 
rents 


second 


CONTINUED ON PAGE 230 
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The Engineer from Continental Screw Co. ... 


» 
wes 
a 
a 
- 


‘ie 
> = \ 


- oup= 


...makes Phillips “Bits-Holders-Screws’ for 
you—another exclusive from Continental 


This 3-way fastening combination 
makes power-driving practical 


anufacturers have cut fastening costs up to 
50% by switching to Continental’s Phillips 
““Bits-Holders-Screws.”” This 3-way fastening com- 
bination, exclusive with Continental, makes power 
driving really practical—even on your finished parts. 
Did you know, for example, that just one size 
Phillips Driver will drive 85% of all Phillips Screws 
used in industry? And just four sizes of Phillips 
Drivers will fit the entire range of screw sizes? 
Remember, no other company makes Phillips “Bits- 
Holders-Screws.”” And Continental offers you a com- 
plete selection of other Phillips fasteners, too. Talk to 
the engineers at Continental about the money you can 
save with power driving. Call them today. 
Free Booklet: Continental Screw Co. offers you a 
free booklet on Hy-Pro Phillips Insert Bits and Hold- 
ers. Just send your name and address to Continental 
Screw Co., New Bedford, Mass. 
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Only Continental Makes 
Phillips ‘‘Bits-Holders-Screws”’ 
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MEMBER OF THE SCREW RESEARCH ASSOCIATION tg] 


Manufacturers of Holtite Fastenings 
New Bedford, Massachusetts, U.S.A. 





NEW COMPONENTS 


a hexagon base screw-stud mountin 
and is capable of handling 14 amp 
CBS Hytron, Div. Columbia Broad 
casting System, Inc., Danvers, Mass. 


For more information— 
Circle 15, inside back cover 


Switching Device Combines 
Relay and 
Solenoid Functions 


Unit is totally enclosed in 
case with molded bakclite 
tact end to protect against 
dust and impact. ‘Three contact leads 
are equipped with AMP or Douglas 
type terminals; coil has two AMP 
terminals. These 
able for any voltage from 6 to 115 vy, 
non-inductive. Standard contact com 
bination is single-pole, double-break. 
Unit is 234 x lx x ls in 
Electric Mfg. Co., 1621 W 
St., Chicago 12, Ill. 


For more information— 
Circle 16, inside back cover 


it the con 
moisture, 


switches are avail 


Guardian 
Walnut 


Anti-Vibration Fastener 


This fastener is a tough rubber 
bushing, in one end of which is 
bonded a threaded hex brass nut, the 
opposite end being provided with a 
flange. These nuts will give an air 
tight and watertight seal and will hold 
where panels are too thin to be tapped 
to take a screw. They are ideal for 
making attachments to porcelain, thin 


plastics, glass, laminated wood, sheet 
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insulation board or 
material for 
ire unsuitable. 
nuts can be assembled from 
as it is not necessary to hav« 
rear access. They come in a range of 
to 4 in., thread 
3-20. Rockwell 
Central Ave., 


mctal, any 


which 


com 
position normal 
methods 

Chese 


one side 


from +y 
10/32, 
Products Corp., 146 
Newark 3, N. J. 


diameters 


°*> 
sizes 6/52, 


For more information—- 
Circle 17, inside back cover 


Photosensitive 
Selenium Elements 


his is a converter of solar energy 
into electrical power and is designed 
as a power supply for transistorized de- 
vices, such as portable radio receivers 
ind transmitters. These devices may 
also be used in conjunction with min- 
iature storage batteries to supply con 
power to a load. These 
products are currently available in pro 
duction quantities. 

The unit, consisting of a number 
of selenium photosensitive elements 
connected in series, can supply elec- 


tinuous 


trical power in the milliwatt range 
when exposed to sunlight or artificial 
light. When the sun battery is exposed 
to very bright incident sunlight, ap 
proximately 10,000 ft 


it can 


illumination, 


supply a maximum output 


power of 5 mw per active square inch 


at an output voltage of 0.26 v pel 
International Rex 


Grand Ave., E] 


sensitive element 
tier Corp., 1521 | 
Segundo, Calif 


For more information— 
Circle 18, inside back cover 


Forward and Reverse 
Transmission 

\ forward and reverse transmission 
with clutch control, has maximum r¢ 
duction up to 3:1. I 
is 865 lb-in. All gears 
of alloy heat-treated 


orgque capacity 
ind shafts are 


steel, ind gea 


teeth are shaved Weight is approxi 


mately 120 Ib. Western Mfg. Ci 
3400 Scotten Ave., Detriot 10, Mich 


For more information— 
Circle 19, inside back cover 


Designed for high-speed 


1utomatic 
contro] applications, these two-way air 
valves are used for such purposes as 
automatically ejecting stampings from 
punch presses and kick presses, for 
providing an automatic air blast for re- 
moving chips, dust and shavings in 
drill press, plastic molding, cold-head 
ing and machining operations. They 
operate direct from any compressed 
air line, without requiring the use of 
a filter, to produce a powerful, auto 
blast 
rately timed as a part of the work 
cycle by actuating the valve trigger 
with any suitable cam or tripping de 
vice, 


matic air which can be accu 


Che valve is constructed of solid 
CONTINUED ON PAGE 232 
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WICHITA Air-Tube CLUTCHES The Best Choice... 


4a 
“AFTER INVESTIGATION WE SELECTED WICHITA 


— Perkins Machine Company 
Warren, Mass. 


Perkins Machine Company investigated 
the clutches of several manufacturers and 
came to the conclusion that WICHITA had 
the best design as to simplicity of main- 
tenance and efficiency of operation. Main- 
tenance experienced on other types has been 
eliminated. Presses operate at higher speed 
ranges. Safety is increased. 

Thousands of WICHITA installations 
the world over prove these great advantages. 


Pictured is the Per 
kins No. 12 Model 
H-36 straight side 
press with capacity 


of 200 tons 


MORE WICHITA CLUTCH FEATURES 


Soft, Smooth Engagement and Disengagement 
Simple Design 

Efficiency Engineered 

Positively Ventilated for Cooler Operation 
Extremely Long Life 

Easier Maintenance 











WICHITA DISTRIBUTORS 


Brehm-Lahner, Inc., Detroit, Michigan Robert R. King Co., Cleveland, Ohio 

L .H. Fremont, Cincinnati, Ohio 

W. G. Kerr Company, Pittsburgh, Pa. John C. Burge, Oklahoma City, Okla. 

Smith-Keser & Co. (Main Office), 
Avon, Conn. 

Smith-Keser & Co., Philadelphia 44, Pa. Longacres P. O., Aldershot, Ontario, Canada 

Smith-Keser & Co., New York, N. Y. 

Frank W. Yorline Co., Chicago, Ill. 

Power Rig & Equipment Co., inc., Industrial Air Controls Co., Fort Worth, Texas 
Long Beach, Calif. 

Sales Engineering Company, Inc., 
Salt Lake City 4, Utah Kansas City 8, Missouri 


Dominion Power Press Equipment Ltd., 


Hunt Tool Co., Houston, Texas 


Allied Transmission Equipment Co., 
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brass with hardened steel 


and is flat and square on both sides to 


cast parts 


make it easy to install on any machine 
surface or to assemble several valves in 
Lhe in 

outlet 


a row for multiple air blasts 


let port has a 4 in. and the 


port a } in. pipe size 
W. I. Martin & Co., 
Ave., Chicago 4, Il 
For more information— 
Circle 20, inside back cover 


female hread 


224 S. Michigan 








Hand Pump Pressure 
Oiling System 


This unit delivers oil, under pres 
sure, to various points of all types of 


equipment such as line shafts £ear>s, 


chains, cams, gibs, power cone spin 


dles, round or flat stock, felt pads. A 


pressure pump is built into the 4 


shatterproot 


ilways visiblk 


distributor is con 


bly 


\ six-outlet 
nected to the 
Plastic, transparent 

ittached to the 
the 
s much 
in any tion. A 
fed to all be 
each the 
feed tubes re 
next Cc 


2948 N_ 5S St 


reservoll issem 


ind fiexible tub 
distributor out 
bearing points, 


is 100 ft away, 


ng 
lets 


which « 


ind run te 
in be 
direc small amount of 
irings simultaneous) 
stroked. All 
ready for the 
l'rico Fuse Mfg. Co., 
Milwaukee 12, Wis 

For more information— 
Circle 21, inside back cover 


oul 
tim<¢ pump 1s 


main filled 


bonded to metal plates with thermo 
issembled in oil 
alternately with metal 

Ihe thickness of the 
new material ranges from a minimum 
of 0.030 to 


setting resins and 


cooled units 

pressure plates 
i maximum of U.UYU In 
in increments of 0.010 in. One-piece 
full 

12 


ring diameters are available up to 
in. OD. Thermoid Ce l'rento 
N. J 

For more information— 
Circle 23, inside back cover 


Converts 60 to 360 Cps. 
Lhe 


erator, direct coupled to a 


three-phase motor. Power delivered i 


unit consists of a 


kva, 220 v, thre phase 


high 
portable o1 


power for 


onvertc! 


high 
ols r laboratory bench 
irp., Manassas, \ 
For more information 
Circle 22, inside back cover 


Woven Asbestos 
Friction Material 

For oil ‘ 
cquipment clutche 


take ofts, 


r)\ 
OLIV ¢ 


VLEET 


this materia 
tain no mv 
Although all materials in 
ire designed for oil 


flexibility to meet specific 


I 


particles o1 


this S¢ 


"S Rod End Bearings 
cooled service, 


ition his with 


comes in five sizes 


of the 
capa ity, 


line 


appli 


{ SCTICS designed 


i hie d ) 


iting ingredi 


in b varving the weave, member 
the so 6that bearing 
trength and bolt strength ar 


Within the famih 


the impreen nts and shank 


processing treatment. 


I'he new material is designed to be — anc« 


CONTINUED ON PAGE 234 
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YOUR DRAFTING TIME 
AND COSTS WITH 


CLEARPRINT 
**FADE-OUT’’ PAPER 


THIS 1S A-PRINT... 


“ ZByN 
ading engineers and designers \ Van 
report that Clearprint Fade-Out =H / iV *\ 
Paper speeds up their drafting 10 Nor | \ 
to 15% ... cuts their costs pro- ; D PY 
portionately. And Fade-Out Pa- \ 
per gives them prints which are 
sharper and easier to read, be- 
cause grid lines do not reproduce. 


Clearprint’s perfect working sur- 
face invites pencil and pen — lines 
are sharp and clean. It withstands 
repeated erasures, too, without 
the slightest ghosting. 


See how Clearprint Fade-Out 
Paper can solve your drafting 
problems. Order a trial roll now, 
and apply it to your various draw- 
ing needs. 


Available with grids ruled 
4x4, 5x5, 8x8 and 10x10 


lines to the inch. IN PADS 


CLEARPRINT PAPER CO. 
1482 - 67th Street, Emeryville, Calif. 


©) Please send me sample Clearprint “Fade-Out” sheets, with prices. 
(1) Send me Clearprint samples, with prices, for the following uses: 





(J Have your representative call at my office. 





oy * 
‘ t % 


ee 
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ball and roller bearing rod ends with 
shanks. The two ball 
bearing rod ends with high-strength 


male threaded 


shanks are designed primarily for man 
ually operated control systems. Com 
pleting the series are three high ca 
pacity roller bearing rod ends for 
power-operated flight control systems 
Fafnir New Britain, 


Conn 


Bearing Co., 


For more information— 
Circle 24, inside back cover 


Self-Locking Insert 


Designed for use in materials such 


as aluminum and magnesium alloys 


and plastics, where a strong internal 
thread is required, the insert is cut 
rently being manufactured to receive 


ind lock a 4-40 screw 


non-magnetic stainless steel, for appli 


It is made of 


cations involving temperatures up to 
550 IF. It consists of two parts, which 
installed in a drilled and 
tapped hole with an ordinary screw 
driver. Newton Insert Co, 1321 FE 
17 St., Los Angeles 21, Calif 


For more information— 
Circle 25, inside back cover 


are easily 


Knee-Action, 
Double-Wheel Caster 


\ pressure-type fitting, located in 
the central housing, provides one-shot 
lubrication, to the swivel assembly 
and both wheels. The casters are avail- 
able with all-metal wheels, or with 
rubber tires. Wheel diameters range 
from 3 to 9 in., capacity ratings from 
400 to 1200 Ib per caster. Hamilton 
Caster & Mfg. Co., 1700 Dixie High 
way, Hamilton, Ohio. 


For more information— 
Circle 26, inside back cover 








Rack and Panel Connector 


rhis connector’s forty 10-amp solder 
pot contacts for No. 16 stranded wire 
are placed in a melamine insulator 
he shell has an overall length of only 
348 in. and is made of diecast alumi- 
num. Positive polarization has been 
accomplished with a keystone case 
design. 

Flashover is rated.at 1700 v, 60 cps, 
ac, rms at sea level. The weight of 
the mated connector is 0.381 Ib 
Cannon Electric Co., 3209 Humboldt 
St., Los Angeles 31, Calif. 


For more information— 
Circle 27, inside back cover 


Two Pressure Switches 
In One 


May be used to signal when pres 
sure rises or falls to danger zone, and 
then to shut down the system if pres- 
rise or fall to a 
predetermined safety limit. The man- 


sure continues to 
ual reset is so arranged that the system 
cannot be reactivated until the pres- 
sure has been returned to a safe level. 

Each switching element in the unit 
can be electrically independent of the 
the other de, if neces- 
external 
supplied to control 


other (one ac, 
can be 
a single circuit 


sary), or two leads 


between maximum ind THU 
pressures. 

his pressure switch comes in three 
classes of proof pressures: 6, 30 and 
120 psi, with an 
from 0.05 to 100 psi 
Valves, 5125 Alcoa ave., Los 


58, Calif 


adjustable range 
Barksdale 
Angeles 


For more information— 
Circle 28, inside back cover 


Copper-Clad Laminates for 
Printed Circuitry 

Using a special bonding technique, 
this manufacturer reports success in 


cladding a _ non-adherent 
(fluorocarbon plastic) with copper. It 


polymer 
is said to be unaffected by acids, al 
kalies or solvents 


401 N 


common 
International Resistance Co., 
Broad St., Philadelphia 8, Pa 


For more information— 
Circle 29, inside back cover 


organic 


Fixed Setting Thermostat 


The unit is being offered for use on 
electric clothes dryers, fan and high 
limit switches, central heating equip 
ment, air conditioners, ventilators 
The operation is effected by 
brated snap-action disc which com 
pletely eliminates the need for over 
center toggles, mechanisms, magnets 
Contacts and disc are enclosed to 
provide protection dirt, lint, 
dust, or exposed for faster thermal re 


a cali 


from 


CONTINUED ON PAGE 236 
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BEARING TIPS by McGill 


CAMROL BEARINGS DIRECT 
ACCURATE CAM ACTION 








Precision built throughout, CAM- 
ROL CF Bearings are designed to 
add the advantages of smooth ac- 
curate cam action to rugged shock- 
absorbing dependability in any 








type cam follower application. An 





interchangeable sealed SCF series 


CLEVELAND TRAMRAIL GUIDES MOTOR 
HEADS ON McGILL CAMROL BEARINGS 


Motor-driven electric hoist carriers 
made by the Cleveland Tramrail 
Division of The Cleveland Crane & 
Engineering Company, incorporate 
McGill CAMROL Cam Follower 
bearings as side guide rollers for 
the motor head. 

The CF bearings keep the motor 
head square on the monorail track 
used in this system and guide the 
head around curves. Moving on the 
rails at speeds up to 250 feet per 
minute, the bearings take the thrust 
load when entering into a curve. 


protects critical installations. 











Replacing spring loaded friction type 
bolt and roller units, the simplicity 
of mounting and the friction-free 
operation of the CAMROL cam fol- 
lowers provide dependable, trouble- 
free operation of the carrier assembly. 
Used almost six years, bearing per- 
formance has been most satisfactory. 


Fesk-gaties Bearing Catalog 


Write 





Lodge and Shipley Lathes 
Support 18’ Propellors on Camrol CYR Bearings 


provide dependable, precision sup- 





Eighteen foot propeller shafts and 
other large work are supported 
and guided accurately on Lodge 
and Shipley Lathes through use of 
Camrol CYR Bearings. The Lodge 
and Shipley Company has stand- 


port for a variety of work. 





CAMROL CYR Series 
Adapts To 


Internal construction of the CYR 


Yoke Mounting 


for your 


copy of Catalog 
No. 52, a revised 
140-page Bearing 
Selection Guide. It 
contains vital prod- 
uct information 
and 30 pages of en- 
gineering data. 





ardized on these heavy duty Cam 
Yoke Roller Bearings for the 
Roller Jaw Steady Rest on their 
larger Engine Lathes. Four CYR 
bearings are mounted in a yoke 
at the ends of adjustable slides to 


COSC EE EES CHF OHHH EEE E ee 
. 
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: Insure performance with MG IL 


McGILL MANUFACTURING COMPANY, 


-May, 1956 


\° MULTIROL* 


INC., 


201 N. LAFAYETTE ST., VALPARAISO, 


Series bearing is similar to that of 
a CF Series bearing with a heavy 
outer ring selection to withstand 
shock load. However, the stud is 
replaced by an inner ring for re- 
ceiving shaft in a yoke mounting 


GUIDEROL 9 camrox 





Full Type Roller Bearings 


INDIANA 
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where neck ‘Temperature 
10 | 
as 350 F. The unit can be mounted in 
iny position. Electrical ratings: 4 hp 
load at 
4 hp or 25 amp, non-in 
125 va. All 
ire ratings for 100,000 cycles. Metals 
& Controls Corp., Attleboro, Mass. 


For more information— 
Circle 30, inside back cover 


settings range from to as high 


or 25 amp, non-inductive 
120 v, ac; 


ductive load at 250 v, ac; 


Axial Blower 


~ 


[he blower body is 2.2 in. dia and 
produces 60 cu ft of air per 
Motronics Corp., 241 


Glendal  & ilif 


min. 
Concord St., 


For more information— 
Circle 31, inside back cover 


A-c Rotary Solenoid 


Ihis series standard 
voltage with low power consumption 
and intermittent duty 
are available from stock, offer 
ing 20, 30, 45 or 60 deg (max) rota 
['ypical intermittent (40 per 
cent) duty model offers 12 in-Ib torque 
at 115 v. Solenoid closes in approxi- 
mately 0.020 sec. 


operates on 


Continucus 


types 


tion 


Class H insulation and material are 
said to permit high temperature, se- 


duty Solid bronz 
ings and high-carbon steel shaft are 
used. The unit is recommended for 
gaging, packaging, sorting, automatic 
assembly. Leetronics, Inc., Dept. P-4 
Brooklyn 1, N. Y 


For more intormation— 
Circle 32, inside back cover 


vere 


SCTVICC bear 


High Capacity 
Vibration Isolators 


75,000 Ib 
for steady-running applications and 
50,000 Ib for applications 
Direct mounting of presses and other 


This isolator is rated at 


impact 


machines weighing up to 300,900 Ib is 
said to be feasible and economical with 
only four isolators and without heavy 
foundations. Korfund Co., Inc., 48 
19C 32 Pl., Long Island City 1, N. Y. 


For more information— 
Circle 33, inside back cover 


Contact Relays 


Multi-element mercury-wetted con 
tact relays capable of reliably switch 
ing contact loads from microwatts to 
+ k for over a billion operations are 
available now in two, three and four 
pole, double-throw contact configura- 
tions. Multi-pole construction is ob- 
tained by energizing with one coil 
two, three or four magnetic switches. 
Each magnetic switch is hermetically 
sealed in a hydrogen-pressurized glass 
envelope. Contact surfaces are con- 
tinuously wetted with mercury by a 
capillary 
reservoir, 

Contact rating is 5 amp, max, or 
500 v, max, 250 va. Contact resistance 
is 40 milliohm or less; constant with 
1 milliohm of original value over the 


connection to a mercury 


Continued 


life of the 
is OU cps max 


Rate of 


Oper iting 


contact. operation 


eed IS 5 


Clare 
3101 Pratt Blvd., Chicago 45, 


I 
millisec at 2 w coil input. C. P 


& Co., 
II] 


For more information— 
Circle 34, inside back cover 


Hysteresis 
Synchronous Motor 


A line of miniature hysteresis syn 
chronous motors, developed for in 
strumentation where specific require 
ments go beyond the capabilities of 
the conventional synchronous motors, 
can be supplied for either 8000, 12,- 
000, or 24,000 rpm speeds. With suit 
ible phasing capacitators in the cir- 
cuit, these motors are adaptable for 
1 single, two or three-phase supply. 
a B. Rea, 1723 Cloverfield 
Santa Monica, Calif 


For more information— 
Circle 35, inside back cover 


Blvd.., 


Geared Servo Motors 


Ihese geared motors are a combina 
tion of precision servo motors and 
precision gear trains of the same diam 
eter, 1.062 in.; 
2.219 in. 

The motor is designed for 400 cps 
operation at either 115 or 226 v, but 
can be wound for other voltages on 
either phase if desired. The motor, 
without gearing, has a normal stall 


length ranges up to 
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There are 25 reasons why your oil a es 
seals must be custom engineered = = 


Before you buy a “stock” oil seal, ask yourself, “Will this seal suit my K ei 5S 
requirements?”. If it does, it should answer 25 different conditions. euble Lip Wiper ites Contact Lip 
As an example, consider the seal assembly . . . Is the seal to have lip a 
clearance? — Is the seal to be pressed in lip first or heel first? — Is the seal vi Wa e—— 
pressed in to a predetermined depth? — Is this a vertical or horizontal appli- Bonded Washer Sea Bonded Case Sea 
cation? It is highly unlikely that a “stock” packing can meet all 25 require- ; ‘thed Tyo8 


ments. ar yw 
IPC custom-engineers every oil seal to suit your specific application. =_—_—_ pg merce para 
Before you buy, consult IPC. No obligation . . . IPC will show you how to ted Contact Lig : 4 
simplify design, reduce cost, and insure long effective service. Technical data 


sheets outlining these 25 points will be mailed on request. ui wi Ul 1 ¥) 


INTERNATIONAL wu eu 
PACKINGS cured = arent 
CORPORATION — FS 


Bristol, New Hampshire 


Branch Offices: Chicago, Dallas, Detroit, Kansas City, New York, Philadelphia, San Francisco, St. Louis. 
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torque of 0.63 oz-in., and a no-load 
speed of 6200 rpm. 

Gear train output ranges from 6 to 
1275 rpm, no-load speed. Correspond 
ing stall torques range from 60 to 3.3 
oz-in. G-M Laboratories, Inc., 4300 
N. Knox Ave., Chicago 41, Ill. 

For more information— 
Circle 36, inside back cover 


Two-Lever Switch 


\ telephone type lever switch with 
the 
Each lever 


two levers and cams on sam 


frame has been introduced 
operates the contacts in two of the 
four I'wo switches 
with 
provided on the same frame. Donald 


P. Mossman, Inc., Brewster, N. ¥ 


For more information— 
Circle 37, inside back cover 


spring pile-ups. 


levers on 4 in. centers are thus 


TYPE “a” 


Check Valve in 
One-Piece Housing 
Tubular housing is said to make 


leakage and 


Ihe 


and low-pressure applications and in 


tampering impossible. 


valves are intended for medium 


the capillary sizes for higher pressures 


[he material and thickness of the 
housing can be specified to match the 
material, bursting pressure and safety 
factor of the line. Size range at 
present is from capillary through | in. 
OD. MCD Mfg. Co., 3218 Barker 
Ave., New York 67, N. Y. 

For more information— 
Circle 38, inside back cover 


v7," 


Metering Valve 


This 


driven valve converts an electrical sig 


single-stage torque motor 
nal to a straight-line gradient response 
for either hydraulic signal or pneu 
matic applications. Operational pres 
sure is 0 to 1500 psi, hysteresis, 3 per 
per 
Na 
Palmer 


150 cu in. 
full current differential. 
Water Lift Co., 
Kalamazoo, Mich. 


For more information— 
Circle 39, inside back cover 


cent max, delivery 
min at 
tional 


Ave., 


2790 


Steel Needle Valves 


Steel-bodied bar stock needle valves 
are available for general applications 
in controlling the flow of liquids or 


Available from 4 to 4 in. in 


gases. 
straight or angle patterns, the valves 
can be supplied with either O-ring 
seals or conventional packing. 

Bar stock valves with carbon steel 
bonnets and stainless steel bodies are 
available for high temperature appli 
cations up to 750 F. Hoke, Inc., 197 
So. Dean St., Englewood, N. J. 


For more information— 
Circle 40, inside back cover 


Air Cylinders 
l-in. 


wailable in 


cylinders are 
different 
thrust, vertical face, 


These bore 


four mounting 
models. vertical 
trunnion and horizontal, making them 
easily adaptabie for such operations as 
clamping, ejecting or work feeding 
\ll four models are available in the 
spring-return, as well as double-acting, 
types. In the double-acting type both 
advance and retract strokes are pow 
ered. Both types are being produced 
strokes The 


cylinders are precision machined from 


with 1, 2, and 3 in 
hard drawn brass cylinders, aluminum 
alloy castings, and 
pistons. Husky Ait 

16 St., Los Angeles 21, Calif 


For more information— 
Circle 41, inside back cover 


neoprene-sealed 


1320 | 


Devices, 


High-Capacity 
Motor Capacitors 


['ype KNT is encased in a deep 
drawn, no-seam, solderless terne plate 
container with base dimensions 42s x 
2g in. Type KXT comes in an extra 
deep-drawn, no-seam, terne plate case 


CONTINUED ON PAGE 240 
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CMP 
/ RESTRICTED 
: SPECIFICATION 


COLD ROLLED 
STRIP STEEL 


Processed to meet special gauge 
tolerances and provide special 
finishes and physical prop- 

erties . . . solves many 
fabrication, cost 

& performance 

problems. 







<3 


Helping to overcome metal fabricating difficulties, improving products 
without skyrocketing costs or just getting costs down are usual event 


with CMP. 


For example, the manufacturer who was heat-treating formed steel part 

subsequently assembled with other components into a powered unit. Th: 
forming involves severe deformation and was hampered by lack of un 

formity in the annealed strip steel. Distortion in the heat treatment fol 
lowed, resulting in a low percentage of finished assemblies passed a 
satisfactory. 

To minimize these fabricating difficulties, CMP developed a special anneal 
ing process for the strip. Using this steel, parts, when subjected to the 
manufacturer’s standard heat-treating practice, were acceptable and yield 
was greatly increased. 

At CMP, processing cold rolled strip steel to restricted specifications has 
been reduced to an exact science and CMP men have been trained to spot 
opportunities for solution of production cost and product improvement 
problems through application of restricted specifications. 


Why not put your problems up to a CMP man? 


SS. _HTHE Co.tD METAL PRODUCTS cO. 
GENERAL OFFICES: YOUNGSTOWN 1. OHIO 


PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDO 





SALES OFFICES: NEW YORK CLEVELAND PeTROIT INDIANAPOLIS 


CrHicaco LOS ANGELES BAN FRANCISCO 


¥ T..... Tey , | re 
: ; : _- 7 oo) oo 


ee 










‘ 


ie - 





ae 








CMP 
RESTRICTED 
SPECIFICATION 


COLD ROLLED “Squmeen hh = iy 
STRIP STEEL ; | os: A sa ae 








is available in + ‘ 
Low Carbon Grades * High . ea, 
Carbon Spring Steel (an- .. | = ¢ 
nealed and tempered) wus y —=s : y 7 = 
* Stainless Types * . o> 
Alloy Grades * , . ; — ; *, an oe 
Electro Zinc ’ 5 | ~~ ~~ = 








implified design... versatile mountings... 


NEW FOOT VALVE — small 
and compact, has adequate 
treadle area. Anchors easily. 


NEW SOLENOID VALVE — 


instant action. Protective 
cover is easy to remove. 


distinguish new MAC pilot valves 


NEW PALM-BUTTON VALVE 
—suitable for panel mounting. 
Returns to normal position. 


NEW CAM VALVE — built-in 
overtravel prevents damage 
when operated by cam series. 


NEW HAND VALVE—ovailable in either locking or non-locking type. May 
be used singiy or in series for working pressures up to 150 P.S.I. 


Design makes the difference in these pilot valves. And it’s 
easy to spot. MAC’s new pilot series is trim and compact. The 
valves are lightweight, and smaller . . . have fewer parts. By 
simplifying design, MAC engineers virtually eliminated 
maintenance . . . built in dependability for millions of cycles. 


You'll find MAC pilot valves tops for convenience, too. A 
variety of mountings mean they can be installed almost any- 
where—close to hand or foot, or overhead and out of the way. 
And, of course, this new pilot series reflects the precision and 
quality workmanship that mark all MAC valves. 


So, look to MAC for all your air valve needs—solenoid, pilot 
operated and pilot .. . any size or type. We've got the answer 
—and exactly the right valve—for any air control problem. 
Write us or contact a representative listed at the side. 


MECHANICAL AIR CONTROLS, INC. 


Office and Factory 


10030 Capital, Oak Park, Detroit 37, Michigan 
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PHONE YOUR 
| NEARBY “MAC” 
5 REPRESENTATIVE 
FOR DATA 
AND DELIVERY 


—G 


bof | 
| 


An 
F 


CALIFORNIA 


OAKLAND 8 — The Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 

SOUTH GATE—The Rucker Co., 4956 Fire- 
stone Bivd., Kimball 8271 


ILLINOIS 


INDIAN 


CHICAGO 43— Mike C. Modrich & Co, 10336 
South Western Ave., Hilltop 5-3640 


Font WAYNE 3— Neff Engineering Co., P.O 
Box 2001, Station A, 2339 Crescent Ave 
EAstbrook 7391 

INDIANAPOLIS 20—Neff Engineering Co 

P.O. Box 7361, 42nd St. Station, BRoadway 
2330 

SOUTH BEND—Dick Futter, 103 South 
Varsity Dr., CEntral 2-4856 


MASSA CoOET TS (and New England) 


Electrical Apparatus Co., In 
1200 Soldiers Field Rd., STadium 2-7440 


MICHIGAN 


BAY CITY—Fred Kober, 506 Chilson St. 
2-2629 

FLINT—Koter Sales Engineering Co., 514 
Beach St., CEdar 8-5123 


MINNESOTA 


MINNEAPOLIS 4— Air Engineering & Supply 
Co., 2445 Nicollet Ave., FEderal 9-5579 

ST. PAUL 14—W. H. Schulz Co., 2438 Frank- 
lin Ave., Midway 4-2791 


MISSOURI 


ST. LOUIS COUNTY —Oscar E. Jost Co. 
P. ©. Box 6, St. Ann, HArrison 8-4488 


NEW ey (Northern) 


CRANFORD—The & den Compar 
bor 305 CRanford € 30 


NEW YO 


OREG 


ON 
PORTLAND — The Rucker C 


RK 
BUFFALO 21—C H Tepas Co., 200 Washing- 
ton Hwy., Clr ) 

NEW YORK city AREA J. Neill Armstrong, 
Inc., 545 5th Ave. New York City, New York. 


MUrrayhill 7-6865 


CINCINNATi— The R. W. Nichols Co., Fidelity 
Federal Savings Bidg., 2087-9 Sherman Ave., 
mhurst 1-2440 
The }- Ly Nichols Co., 407 Realty 


OLMSTED Pais. The R. W. Nichols Co. 
P. 0. Box 6, BErea 4-1379 
TOLEDO —R. W. Nich 


C 10 Manhattan 
Building, Toledo 4, CHerry 1-144 


S11 N. W. Hovt 
St., BEacon 0205 


PENNSYLVANIA 


TEXA 


Ss 
DALLAS 19—Womack Machine 


PHILADELPHIA — Grand Air-Hydro Co., P.O; 
Box 141, Glenside, TUrner 7-4296 
PITTSBURGH 22— The R. W Nichols Co., 102 
Investment Bidg., ATlantic 1-6050 


Supply Co., 
Shea Rd. at7150 Harry Hines, FLeetwood 7-387] 


WASHINGTON 


SEATTLE — The Rucker Co., 101 Jones Bidg., 
Rm. 203, MAin 278 


WISCONSIN 


MILWAUKEE 17— eff Engir _— as ss 
N. Pt. Washington Rd., EDgew 


CANADA 


ONTARIO, HAMILTON —Higginson Engi- 
neering Sales, P.O. Box 23 (275 James, North), 
JAckson 9-2262 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 


Product Engineering — May, 


1956 


New Parts and Materials continued 
with base dimensions 2%% x 24 in. and 
case heights up to 7% in. max. Both 
types are ideal for motor-running ap 
plications in split-phase motor circuits 
such as in air conditioning and refrig 
eration equipment, voltage regulators, 
fan motors, business machines. They 
may be used also in power-factor im 
provement and for general purpose a~ 
applications. 

Maximum ratings available in type 
KNT are 40.0 mfd 
mfd at 300 v, 35.0 mfd at 330 and 
and 25.0 mfd at 440 v. Maxi 
mum values in the KXT are 30.0 mfd 
at 236 v, 25.0 mfd at 330 and 
350 v and 20.0 mfd. at 440 v. Cor 
nell-Dubilier Electric Corp., Plain 
field, N. J 


at 236 v, 37.0 


350 v 


For more information— 
Circle 42, inside back cover 


Single-Pole, 
Single-Circuit Switch 


Dimensions of this unit are 
1g x 1% in. long. The stem has a 4 in 
dia and 4 in. length. UI ipproved, it 
is rated for 20 amp at 125 v. McGill 
Mfg. Co., Inc., Valparaiso, Ind 


For more information— 
Circle 43, inside back cover 


Flanged, Silent 
Check Valve 


This check valve is recommended 
by the manufacturer for 
water hammer for all types of hot o1 
cold liquid service, 
oils, gasoline, acids, 


control of 
luding water, 
chemicals, salt 
where flow is constant 


water, brine, 


(Continued on page 242) 


Can 0.0005 inch 
precision strip simplify 
your product design? 


From 0.0005 in. to 0.040 in. 
thick and 0.090 to 6 in 
these alloys are 


wide, 
available as 
special-tolerance strip 


Beryllium Copper 
Phosphor Bronze 
Nickel Silver 

Brass 

Chromium Copper 
Stainless 17-7PH 
Invar 

Magnetic: High Nickel 


Some immediately available. 
Others rolled to order in 2 
to 21 days. Can be supplied 
in coils or straight lengths 
with slit or filed edges— 
also cadmium plated. 


Write for Bulletin 7 
TODAY. 


a) 


PRECISION PRODUCTS, INC 


501 Crescent Avenue + 


SALES OFFICES 
New York Philadelphia 
H.G.WILLIAMS J. A. RHODES 
Ramse N. J i er Darby, Pa 
Boston 

F.G. STROKE 
Cleveland 

L. D. ALSPACH 
Chicag 

R.A Bl RKETTI 


Los Angeles 
KRUSEN WIRE & STEEL ( 


WAREHOUSES 


New York 
BERYLLIUM COPPE! 
Little Fails, Ne J 
Chicago 
PRECISION STE! 
Los Angeles 
KRUSEN WIRE ¢ 


° Lovis 
4. CROWE 


Houston 
RANDOLPH 
SALES CUO 











eeechances are 
PRESTOLE HAS IT! 


PRESTOLE Single or Multiple impression 
fasteners, having a variety of sizes and 
shapes, can be used to speed up, simplify 
and add greater strength to attachments 
involving one or more hole locations. 


Typical applications include hinges, baffles, 
switch boxes and assemblies, radiator grilles 
and similar specialized components requir- 
ing one or more hole locations for regular or 
blind fastening 


These PRESTOLE fasteners, featuring the 
outstanding PRESTOLE impression, can 
be made to special specifications. In most 
cases new tooling is not required. There- 
fore, quantity delivery to your production is 
possible immediately, and costs are reduced 
PRESTOLE is solving fastening problems 
at an average rate of 15 per week. Over the 
years, PRESTOLE engineers have solved 
thousands of problems involving fasteners 
used in automobiles, refrigerators, stoves, 
radios, television sets and similar products 
of daily use by the public. 


Yes, chances are PRESTOLE HAS IT! 


Prestole 


MIAMI ST., TOLEDO 5, OHIO 








a 


ENGINEERING APPLICATION DATA... 
FoR: 
Application__ 


continued 


It is available in sizes from 1 to 10 
in., faced and drilled in accordance 
with ASA standard for pressures rang 
ing from 125 to 2500 Ib. The valve 
can be furnished with special flange 
facings, including large male and fe 
male, ring joint, and large tongue and 
groove. Williams Gauge Co.. Inc.. 

Gateway Center, Pittsburgh 22, Pa. 


For more information— 
Circle 44, inside back cover 


Electric Motors, 
1/6 to 125 Hp 


(his line of motors has 40 C rise 
ind are now splash-protected. Both 
old and new NEMA frames are avail 
ible at the same price. Motors are 
offered in ¢ to 125 hp, with 900, 
1200, 1800 and 3600 rpm ratings, for 
208, 220, 440 or 550 v. 50 and 60-cps 
power supplies. Marble-Card Electric 
Co., Gladstone, Mich 


For more information— 
Circle 45, inside back cover 


A-c Servo Motor 


\ 60-cps servo motor which is ex 
pected to find application in instru 
mentation, controlling and servo-sys 
tem fields is 14 x 23 in. long. Both 
two-pole and four-pole machines are 
wailable with either hysteresis or in 
duction-type rotors. The hysteresis 
models have very good low voltage 
performance with complete absence of 
anv “cogging” effect. The induction 

(Continued on page 246) 
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in tea bags in air conditioners in hair-wave kits 
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in vacyum cleaners 2 in duplicating stencils in coffee filters in coolant filters 














in wallboard tape in hospital face masks pt ie ve AM in plastic laminations 

















in electrolytic in hi-temp electrical 


capacitors insulation 





aa, 
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in flat silver wrapping in edible oil filters in cheese processing in dry-cleaning tags in lens tissues in chamois-like wipers 

















So many things today use a Dexstar Specialty Paper 
in place of other material. 

Perhaps you could, too —to make your products 
better, for less. in yarn dyeing covers | in disposable diapers 

We'd be happy to discuss possibilities. 

We’ve been custom-making specialty papers for a 
hundred years for hundreds of people. 

A simple inquiry can put our complete research and 
development laboratories, our modern machinery — 
at your service! 














WINDSOR LOCKS 22, CONNECTICUT 
SPECIALTY PAPERS FOR INDUSTRY 
+ «+ « made from natural, synthetic 
and glass fibers 
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> with G- 


Pi 


‘AMAZING (818. AIRCRAFT-CUN 
MOTOR DELIVERS 


37 HP FOR 10 SECONDS/ 


GENERAL ELECTRIC HAS PACKED POWER. PLUS 
INTO THIS AIRCRAFT MOTOR. THIS COMPACT 
400 CYCLE MOTOR OPERATESAN ALL- ELECTRICALLY 
POWERED AIRCRAFT GUN DELIVERING 37 
HORSEPOWER. FOR IO SECOND FIRING INTERVAL 


~.OR TWO HORSEPOWER PER POUND OF MOTOR! 
SOME UNUSUAL DESIGN FEATURES? covaLe eoroe 


CONSTRUCTION PERMITS UTILIZATION OF SINGLE 
OR DVAL POWER SOURCES; USE OF NEWLY DEVELOPED 
G-E INSULATION SYSTEM PROTECTS AGAINST 
INTENSE HEAT > AND SPECIAL ROTOR 
CONFIGURATION PROVIDES HIGH STARTING 


a ete... TORQUE AND HIGH OPERATING EFFICIENCIES. 


THIS SPECIALLY COOLED G-E MOTOR OPERATES WHERE 
DEPENDABILITY CAN MEAN LIFE (7SELF LS 


THIS G-E MOTOR DRIVES A VENTILATOR TO 
EXHAUST WELOING FUMES WHICH CAN PROVE 
DEADLY IN THIS UNDERGROUND CABLE TUNNEL— 
OR IN A SHIP4SS HOLD OR ANY ENCLOSED AREA. 

DEPENDABILITY IS IMPERATIVE. DESIGN OF THE 
TOTALLY-ENCLOSED MOTOR (To GE MOUNTED I, 
INSIDE BLOWER) POSED THE PROGLEM OF 
DISSIPATING MOTOR HEAT. G-E ENGINEERS 
SOLVED THE PROBLEM BY BUILDING THE MOTOR } 
WITH SPECIAL. HEAT- DISSIPATING RIBS. AN 
INTERNAL FAN TRANSFERS HEAT FROM THE 
WINDINGS WHILE THE BLOWER ITSELF BRINGS 
COOLING AIR OVER. THE RIBBED HOUSING. 





AVAILABLE : COMPLETE 
SMALL MOTOR ENGINEERING 


ASSISTANCE FOR YOU/ 


HERES THE SPECIAL 
ATTENTION YOUR SMALL MOTOR 
PROBLEMS GET AT GE. 


YOUR LOCAL G-& APPARATUS 
SALES ENGINEER LEARNS ALL 
ABOUT YOUR MOTOR NEEDS. 


HE CALLS A TEAM OF 

FACTORY ENGINEERS WITH 
YEARS OF MOTOR 

APPLICATION EXPERIENCE. 











AMPLIOYNE-CONTROLLEO 


MECHANICAL ARM MAS FINGERS THAT ace neni, Mens, Ae 
TWIST STEEL OR MANDOLE AN EGE G.E‘S COMPLETE DEVELOPMENT 
A G-E MULTIPLE AMPLIOYNE SET CONTROLS THE ROE Teens CT Cne 

MUSCLES OF OMAN, AN OVERHEAD MANIPULATOR 
BUILT BY GENERAL ELECTRIC. O’MAN CAN KNOT 

STEEL GARS, YET DEMONSTRATES A DELICATE TOUCH 
WHEN IT LIFTS AN EGG WITHOUT BREAKING IT. 

O’MAN 1S THE WORLDS LARGEST MECHANICAL ARM Lo Yi 
BUILT TO SUBSTITUTE FOR HUMAN BRAWN IN we if 

RADIO- ACTIVE AREAS. IN SHORT ORDER A SAMPLE 
A SYSTEM CONSISTING OF G-E DEVELOPED swan dia cee eee 
AMPLIDYNES PROVIDES 2070 1 SPEED CONTROL, 

DYNAMIC BRAKING, CURRENT LIMIT OVERLOAD 


PROTECTION, AND ADEQUATE AMPLIFICATION TO FOR THIS COMPLETE HELP 


KEEP CONTROLLER SMALL. CONTACT YOUR NOAROY 6 
APPARATUS SALES OFFICE. 


WRITE FOR MORE INFORMATION COVERING G-E EQUIPMENT OESCRIGED 
IN THIS AD TO GENERAL ELECTRICCO,, SECT 633-3, SCHENECTADY 5,N.Y. 


GENERAL @@ ELECTRIC 














Fivorocarbon Machining 


The United States Gasket Com- 
pany is the recognized leader in 
the fabrication and application of 
the “Wonder Plastics”, duPont 
TEFLON, Kellogg KEL-F and 
BAKELITE Fluorothene—lead- 
ership earned through many years 
of pioneering. 


Today, this company offers engi- 
neering and manufacturing talent 
and facilities unmatched in the 
industry to assist its customers in 
the profitable application of Flu- 
orocarbon Products for almost 
countless purposes. 


To render this service, three highly 
specialized laboratories are main- 
tained—electronic, chemical and 
physical—staffed by engineers 
who continue to produce most of 
the advanced ideas and practices 
in the application of these plastics 
to commercial, A.E.C. and mili- 
tary requirements. 


Manufacture is Quality Con- 
trolled, utilizing the most modern 
facilities for rapid, low cost pro- 
duction. Many machines and 
equipment have been designed or 
converted by our own engineer- 
ing department to the peculiar 
requirements of Fluorocarbon 
Plastic Fabrication. 


® Write for the twenty-page bro- 
chure “Inside U. S. G.” that sug- 
gests how this organization can fit 
into your development and pro- 
duction program. 


BELMONT 


UNITED STATES GASKET CO. 


CAMDEN I, NEW JERSEY 


New Parts and Materials continuec 


rotors are aluminum bar design and 

have higher torque capacity than the 

hysteresis type. Globe Industries, Inc., 
1784 Stanley Ave., Dayton 4, Ohio. 

For more information— 

Circle 46, inside back cover 


Nylon Tube Fitting 
Requires No Flaring 


Made in two pieces, this fitting is 
1/17 the weight of comparable brass 
units, has a temperature range from 
70 to 295 F, and has a positive leak 
proof and vibration-proof seal which 
will withstand pressure up to 500 psi 
lhe fitting is available from % to 4 im 
in all variations. Jaco Mfg. Co., P.O 
Box 2659, Cleveland 7, Ohio 


For more information— 
Circle 47, inside back cover 


Motor-Alternator Sets 


Chese units are said to include a 
new alternator of mono-coil design, 
static d-c exciter, magnetic amplifier 
type voltage regulator, permanently 
lubricated ball bearings, dripproof en 
closure, +2 per cent voltage regula 
tion, and recovery time of 0.25 sec or 
less. The manufacturer says thes 
units are especially designed to pr 
vide a source of dependable 400 cps 
power. With the standard induction 
motor drive, the frequency regulation 


(Continued on page 250) 
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412 Ib. Jeep engine 
Jockeys 78,0C 


There’s power to spare in ‘Jeep’ Industrial Engines, whether you're moving 
failroad cars carrying multi-ton loads 0 doing any of a thousand back-breaking 
jobs. And this power is developed in a rugged engine only two feet long! Its 
high efficiency stems from such “prover-inaction” features a5 positive crank- 
Case ventilation to avoid oil-thinning, acid-forming condensates; positive valve 
rotators for longer, more even valve wear; proven combination of piston T-slots 
and heat dams — and more. Installed directly into your equipment or employed 
in ‘Jeep’ Power Units, ‘Jeep’ lntsetel Engiaas devclng Cageneeelty SOaREEEEN 
power that lasts. Write today for technical information. 





: 
’ 


a eg if r ) 


A Jeep Power Giant Industrial Engines 


WILLYS MOTORS, INC. Toledo, Ohio 


~~ 


roduct Engineering 











Almost Anything 








Design | — ae 


P ro p = rt Ses. © f ‘ ee Absorption, sizing or 


F t Rey b y owen ape stiffening, repelling 


FELTERS 4 ie bb 


Can be treated for: 


, lived flameproofing and 
Bondable mildew-proofing. 


Can be carved 
without disturbing 
nap 





can be mace Better 
th 
FELT al FELTERS 


Feit has gone to our head! And we hope it goes to 
yours, too. 

Because that's where designers are finding new uses 
for this most versatile of all materials every day. When 
the idea sparks, that's your cue to call on Felters. We 
can offer a wealth of experience and the findings of our 
own research laboratory to help. What's more, Felters 
furnishes just the right grade by the roll, the yard or 
cut to specifications. Start-to-finish control gives you a 
uniform, exactly produced product; and precision cut- 


ting means less waste, less cost and accurate parts to 

To Help You Spark New Ideas... 
Here's a complete, condensed design 
Call or write: The Felters Co., at the sales office nearest you. book on properties, uses and selection 
Offices: New York, Philadelphia, Chicago, Detroit, St. Louis + Sales of felt. Use it to specify and order the 
Representative: San Francisco + Mills: Johnson City, New York; Mill right grade and give your product 
bury, Mass.; Jackson, Mich. + Representatives in principal cities that extra edge in quality. Just clip the 
throughout the world 

coupon below 


= the FELTERS company 
228 SOUTH STREET, BOSTON 11, MASS. 
Ce the Kia , Manufacturers of Felt and Felt Products 


Send for FREE “'Design’’ Booklet 


speed your assemblies. 


ELTERS si 


ite ae Company , i 
# Street i 


® City - Zone State 
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CAD Tcl HELPS PUT 


is 406 to 418 cps. These units may be 


operated on either 208, 220, 440, or 
DEPENDABILITY 550 v, 60 Cps power, ind are now 


available in three-phase outputs from 
IS 500 w to 5.0 kw. Hertner Electric 
on TH Co., 12690 Elmwood Ave., Cleveland. 
Ohio 
“HEAT WARNER” 


This simple safety device is used on railroad 
bearing boxes and all kinds of machines and equipment to 
give warning when temperature rises to a danger point. It 
comes filled with an odorous gas or with smoke, under 
pressure, held in by an alloy plug that has a fusing tem- 
perature to fit the application. 


continued 


For more information— 
Circle 48, inside back cover 


It’s made of a drawn brass shell and a brass screw machine 
made cap, brazed with EASY-FLO 45, This low-tempera- 
ture silver brazing alloy is used because — it naturally and 
consistently makes gas-tight joints that have the properties 
to stay gas-tight permanently—namely—high strength with 
resistance to pressure, vibration, shocks, heat changes 
and corrosion equal to the metals joined. In addition, 
EASY-FLO 45 makes brazing an extremely simple, eco- 
nomical operation. 


EASY-FLO 45 
RING 


Miniature Indicator Lamp 


This lamp is said to take up one 
half to two-thirds less volume than 
other assemblies heretofore available 
Up to 1000 may be installed in a 
square foot panel. Standard sub 


Above are the parts with ring of miniature incandescent or neon bulbs 


EASY-FLO 45 wire in place. At left 
—Operator applies HANDY FLUX*, 
puts shells over alloy ring and cap, 
sets assemblies, cap down, on 
geared spindles. Below—2 assem- 
blies are brazed at a time on the 
slowly revolving spindles with 
double-tip torch — heating time, 12 
seconds. 

*Working at 1100°F, HANDY FLUX 
is a ‘must’ to get full benefit of 
EASY-FLO 45's low flow point of 


ire replaceable without dismounting 
\ full range of voltages in either sin 
gle-contact grounded models or with 
both terminals insulated are available 

rhe units have pressure-loaded, 24 
carat gold contact springs having 
highly tempered, spring steel cores 
Burnished 24 carat gold is overlayed 
on all contacts and springs. Circon 
Component Co., Santa Barbara Mu 
nicipal Airport, Goleta, Calif 


For morc information— 


1145°F. Besides, it is unsurpassed Clecle 48, inside back cover 


as a dissolver and absorber of 
refractory oxides. 


HEAT WARNERS are products of Humphrey- 
Wilkinson, Inc. Chemical Manufacturers of 
North Haven, Conn. Equipment by Specialty 
Brazing Laboratory, Riverside, Conn, 


Multi-Purpose Spool Valve 
READ ALL ABOUT 


EASY-FLO BRAZING 
IN BULLETIN 20... 
Write for a copy today. 


his fast valve is reported to com 
plete a valve cycle within 0.033 sec 
With working surfaces almost as hard 





is a diamond, the valve is engineered 

and built to tolerances of 0.0001 in 

It is available with 3 or 2 in. pipe tap 

General Offices: 82 Fulton &t., Mew York 38, M. Y. 108 asaeues for in-line, manifold or base mounted, 
DISTRIBUTORS IM PRINCIPAL CITIES mowretai, Canad 


MONTREAL CANADA 


OFFICES ond PLANTS 
snOGEPOET CONN 


(Continued on page 254) 
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Kodagraph Autopositive intermediates have dense black photographic lines on a translucent paper bas« 


instead of retracing basic plans over and over, you 


To show alternate reproduce them on Kodagraph Autopositive Paper 


This revolutionary paper gives you positive photo 


f] ] graphic intermediates without a negative step 
oor p ans You. or vour blue printer can turn them out under 


full roomlight with present equipment. Expose in a 


and elevations blueprint or direct-process machine . . . or vacuum 


trame process in standard photog: iphic solutions 
Result Sparkling intermediates made at a fraction 
of the retracing cost! Just idd the new dk sign and 
you have printmaking masters which will give you 
top-quality blue prints and direct process prints 
This is another example of the way Kodagraph Re 
production Materials save time, cut costs in thousands 


of drafting rooms and reproduction departments 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


Kodagraph Reproduction Materials 


“MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. ¥ 





New booklet is ntlemen: Please send free booklet describing Kodagraph Reproduction Mate 


jam-packed with 

valuable tips on Name— 
saving drafting 

time, protecting Company 
drawings getting 

better prints. Street 
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A typical new product planning session at Argus includes, from 
left te right: N. L. Symons, Director of Purchases; G. D. Flannery, 
Purchasing Agent; M. K. Carr, Chief Product Engineer; J. N. Steel, 


Advertising Manager; C. F. Myers, Superintendent of Mechanical 
Processing. 


A VISIT TO ARGUS’ TO SEE WHAT THEY’RE DOING 
WITH ALCOA SCREW MACHINE STOCK 


Born in the depths of the 1931 depression, Argus 


Cameras, Inc., now occupies the country’s leading 
position as a manufacturer of 35 mm cameras. 
Aluminum plays a major role in making the broad 
Argus line of photographic equipment light, lasting 
and above all salable. Projector housings are die 
cast in aluminum. Lens housings, rewind knobs, 
focusing mechanisms are made of Alcoa® Aluminum 
Screw Machine Stock. One characteristic is common 
to all screw machine parts made by Argus. That 
characteristic is precision. Tolerances in “tenths of 
Diamond turned 
Jewel-like appearance is a 


thousands” are commonplace. 
finishes are routine 
production byword. 

Although quality appearance is mandatory at 
Argus, it may not be a requirement of your product. 
Consider, then, the other reasons why the trend to 
aluminum screw machine parts can no longer be 
bucked: excellent machinability of today’s free-cut- 


ting Alcoa alloys . . . electrical and thermal conduc- 


tivity . . . corrosion resistance. High performance of 
the finished part, coupled with the solid economic 
fact that you get three times as many parts per pound 
as with heavy metal, makes up the total “good sense” 
of aluminum. These are hard commercial reasons 
why aluminum, more than ever before, should be 
carefully considered for every screw machine part 
you make or specify. Heip in this type of analysis is 
available for your product from every one of Alcoa’s 
local sales offices listed in your phone book under 
“Aluminum.” ALUMINUM COMPANY OF AMERICA, 
865-E Alcoa Building, Pittsburgh 19, Pennsylvania. 
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Purchasing session on aluminum screw machine parts and stock is 
held by: N. L. Symons, Director of Purchases (left) and Purchasing 
Agents, L. H. Thomas (center) and G. D. Flannery (right). 


Design consultation on aluminum parts includes: Chief Product 
Engineer, M. K. Carr (standing) and Assistant Chief Product 
Engineer, E. O. Zill (seated). 


Inspecting fine finish on aluminum lens mounts are: A. E. Danner, 
Shop Foreman (left) and C. F. Myers, Superintendent of Mechan- 


ical Processing (right). 
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IN PURCHASING 


“Our purchasing department at Argus demands dependability 


from suppliers. It is this single fact that has characterized 


our relationship with Alcoa over the past 11 years. We have 


never had a reject of Alcoa Screw Machine Stock. Alcoa's 
research and development aid are always available when 
needed. We don’t believe you could ask more of a supplier 
than we get willingly from Alcoa 


IN DESIGN 
“The low cost of aluminum is a tremendous factor in the 
manufacture of a volume product like cameras. But beyond 
that, we in design lean heavily on aluminum for the better 
product it makes possible. Light weight and corrosion re 
sistance are mandatory in cameras. The permanent black 
anodized finish, possible with aluminum, has led to its use 
in place of brass for some parts like lens-retaining rings 
Freedom from plating makes parts like lens mounts and 
focusing mechanisms more practical in aluminum than 
brass or steel. 

“In design considerations, the combination of Alcoa litera- 
ture and Alcoa technical assistance gives us firm foundations 
of fact on which we can make decisions.” 


A 
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Typical parts machined by Argus from Alcoa Aluminum Screw 
Machine Stock. 


IN PRODUCTION 

“We machine aluminum at tremendous feeds and speeds 
Many of our parts require 75% stock removal. For these, 
the machinability of aluminum and its high scrap value stand 


us in good stead. The fine finish, so necessary to camera 


parts, is easily attainable with Alcoa Screw Machine Stock 
And in this respect, consistency of quality from one shipment 
to the next is perhaps the place where Alcoa serves us best 
Fine threads and close tolerances are second nature to us 
We like the way aluminum gives us these qualities without 


constant tool change and lost setup tim: 


THE ALCOA HOUR 


en 


Your Guide to the Best 


in Aluminum Value 





Spincraft did it for \ ok 


Spincraft can do it for you! 


Precision wheels with a “feel” 

for bowling pins — another 

NINE DIFFERENT OPERATIONS — example of Spincratft's 
Spinning and forming fabricating skill 


tolerances to .031” 
On each 5-ft. wheel, Spincraft By setting pins faster, American Ma- 
assumed 100% fabricating chine and Foundry’s automatic pin 
responsibility: deep draw, spotter gives more bowlers more opportun- 
spin, punch, blank, stamp ities for better scores! Spincraft is proud 
and form, pantograph to have successfully fabricated a key com- 
(chamfer), surface finish ponent of the AMF pin spotter. It’s the 
at ny Fen yay large-diameter pin elevator wheel — our 
—unaneaae solution to a difficult production problem 
tough 52S aluminum alloy for this well-known manufacturer. 
Cross-section of basic wheel This is one more example of Spincraft’s 
(right) shows unusual contour versatility, capacity and skill. We offer com- 
eqs Raised ld plete facilities for contract manufacture of 
—~pty a metal parts or complete units. No jobs are 
too big — or too small, One piece or rrillions 
are taken in stride 


| > o 2 

\ Write for Spincraft Engage the facilities of the world’s larg- 
yond date book Mt you est metal spinning plant — the only such 
cme] ~< Aggro plant also equijped for deep drawing, 

ee probiem, tell us . ; . ae , ’ 
== \ about it — no stamping and complete fabrication. You'll 
ae obligation. get results and savings that far exceed your 

expectations! 


SERVING INDUSTRY SINCE 1919... 


World's largest plant fully equipped 
for all types of metal spinning * deep 
drawing * stamping * fabricating 


4124 WEST STATE STREET * MILWAUKEE 8, WISCONSIN 





New Parts and Materials continued 


in single solenoid spring return, dou 
ble solenoid momentary and double 
solenoid three position. These sole 
noid direct-operated four-way spool 
type valve arrangements can be used 
for straight-way or three-way functions 
by plugging ports. The valve measures 
74, 34, 3% in. Flow capacity is equal 
to a } in. dia hole. Ross Operating 
Valve Co., Detroit 1, Mich. © 


For more information— 
Circle 50, inside back cover 


Miniature Rectifiers 


These selenium rectifiers have 

and 4 in. dia plates. Half-wave type 
are supplied from 0 to 148 v, peak 
inverse, full-wave types from 0 to 74 y 
peak inverse with ratings to 25 ma d 
Bradley Laboratories, 169 Columbus 
Ave., New Haven 11, Conn 


For more information— 
Circle 51, inside back cover 


& 
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Potentiometer for 
57C to 125C 


With a pre 
clement, th pot nt ter p 

les infinite resolution throughout 
the 284 turn adjustment screw travel 
Linearity of 5 per cent is standard fo 
resistance element values ranging from 
50 to 25,000 ohm This model 

x 13/22 x 

mtrols Corp., 

n Bivd.. | 0 Angeles 


For more information 
Circle 52, inside back cover 


‘ariable Speed Drives 


Normal speed range is 22:1 but 
vailable in speed ranges as great a 


With tachomete feedback 
j 


. 
yced can be controlled to within (| 





LARGEST STOCK SELECTION AVAILABLE ANYWHERE! 


Modern, Mechanical, Face-Type Seals — 
Standardized, To Save Time And Money 


YOUR Sealing Problem Is Solved Here! 


STYLE GU —A packaged sealing unit STYLE SGU—A factory-assem- ROTO-FLEX — Rugged flexibility. Only 
containing both rotating and stationary bled unit-type seal for the small 3 parts. Single or double units. Many 
seal faces enclosed in metal housing. budget user. Widely used in applications in pumps and compres- 
Important applications in machine appliance field. Stock sizes sors. Stock sizes for shafts .250 through 
tools and power transmission for shafts .250 through 1.000. 4.000. 
equipment. Stock sizes for shafts STYLE RFO-A specially designed Roto- 
-250 through 4.000. flex seal, for installation outside the 
stuffing box. Stock sizes for shafts .250 
through 4.000 


STYLE HH—Absolute minimal space (both radial and 

axial) under extreme conditions of temperature, pres- 
STYLE DPC —A high-speed, carbon-faced seal, for sure and seal face surface speed. Features pressure 
use where lubrication is poor or where shaft RPM and balance when fluid pressure is applied internally or 
resulting friction are high. Ideal in many machine externally. Of particular importance to the aircraft 
tool applications. Stock sizes for shafts .250 through industry. Stock sizes for shafts .250 through 4.000. 
4.000. 





’ 


These are only a few of the countless sealing problems now being solved by 





Write for detailed data on any of these 
ielalekelaciba-te Me ticle QE CliC MP lilelimey tel Ce 
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ILCOTROL SERIES G 


Here is a versatile new thermostat for both heating and 
cooling applications... higher rated for new heavy-duty ap- 
pliances and medium industrial requirements. Interchange- 
able with former Model F, the new Series G provides for 
differential factory adjusted to customer’s specification, 
simplified calibration adjustment, and a contact mechanism 
not affected by vibration. 


Other new features include screw type or quick connect 
terminals, Positive Off Position-Type G-1 (heater load). 
“Constant cool” position optional on Type G-2 (cooler load). 
Universal mounting bracket, and terminal cover where re- 
quired. For full information on the new Series G, contact 
The Wilcolator Co., 1001 Newark Ave., Elizabeth, N. J. 
Canadian plant: Mimico, Toronto, Canada. 


SPECIFICATIONS: 


Standard temperature range: 40°F Minimum, 550°F Maximum. 


Special temperature ranges: to customer's requirements 
Type G-1: Contacts open on temperature rise 


Type G-2: Contacts close on temperature rise 
Switch Mechanism: Single pole, double break, snap action 


Contact Rating: Type G-1 30 Amp. 125 and 250 volts—AC non- 
inductive load 


Motor Ratings: Type G-2 


VOLTS 
120 AC 


RUNNING CURRENT 
14 AMP 


LOCKED ROTOR 
60 AMP 

208 AC 14 AMP 60 AMP 

240 AC 14 AMP 60 AMP 


Both motor and non-inductive ratings Underwriters listed and 
approved. 


Mounting: Back of panel or in enclosure 


Terminals: Screw Type, AMP or Arkles. Standard shaft size— 
4” flatted to .156”. Length to customer’s specification. 


‘ilcolalor 


COMPANY 
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hen steel is 
3 times stronger 
than cast iron... 


as two 
elaemelelsearelii 
times the rigidity... 


et costs a 
third as much 
per pound... 


WHY 


aren’t more of 
your products 
designed for 
welded steel 
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HOW TO DESIGN 
HIGHER ACCURACY 


++. in precision machinery 


Te photo shows how key components for mod- 
ern machine tools are made even more accurate 
while reducing costs of manufacture. 

With steel designs less material is needed, because 
of steel’s greater strength, high rigidity. Using 
welding, the steel materials can be placed wher« 
they do the most good. 

Have Lincoln Electric show you how you can in- 
corporate these advantages in your designs now. 
Write... 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1313, Cleveland 17, Ohio 


The World’s Largest Manufacturer of 
Arc Welding Equipment 





New Parts and Materials continued 


440 or 550 v at 50 or 60 cps. Electro 


OURO MOMAREC IEE NS D> General Dynamics 


Corp., 


For more information— 


eX Dd nded lin e of | Circle 53, inside back cover 


Silicone Rubber Compounds 


7 stock models of Compounds HT 655 and HT 66¢ 


sub-miniature potentiometers ant ean to posse Resieelly deckable 
cay cM ‘ characteristics of silicone rubber—im 
to serve many special needs. 

at no extra cost 


munity to ozone deterioration, high 
md low temperature flexibility and 
non-stick surface. The HT 655, a 50 
durometer methyl base material, is 
particularly designed for high temper 
ature work and will remain flexible at 

65 F. The HT 666, a 60 durom 
eter methyl phenyl base material, has 





First there’s the 120 Wirewound TRIMPOT, with features common to all 
other BOURNS TRiMPOTS. It's a 25-turn potentiometer, easily adjusted, 
and weighing only 0.1 oz. Rectangular in shape, it fits readily into mini- 
ature electronic circuits. You can mount it individually, or stack it compactly 
with standard screws. Mountings are interchangeable with those on all 
other TRIMPOTS. temperature flexibility at 100 I 
Connecticut Hard Rubber Co., 407 
East St., New Haven 9, Conn 


For more information— 
Circle 54, inside back cover 


original properties equal or better than 
those of HT 655 in tear resistance, 
slightly lower in tensile strength and 
elongation. It has outstanding low 


The self-locking shaft holds stable settings under extreme environmental 
conditions. All parts are corrosion resistant. Every unit is inspected 100% 
for guaranteed specifications. Resistances: 10 to 20,000 ohms, with resolu- 
tions as low as 0.2%. 


Now, to give designers greater latitude, BOURNS has developed and is 
manufacturing the following standard models—variations of the Model 120. Battery-Operated 
Vibration Meter 


An all-transistor portable vibration 
meter with a self-contained power 
source, which can be carried and used 
inywhere to measure the amplitude of 
vibrations in the 10 to 1000-cps fre 


quency range, uses two ordinary 224 

120 TRIMPOT 130 TRIMPOT 132 TRIMR 
— Carbon —Solder Lug — Variable Resistor lidated E] tort C 

Infinite resolution is pro- For wiring direct to the High resistances —up to Consolidatec ectrodynamics Corp., 

vided by the carbon ele- instrument, using solder- 50, ohms in a wire Pasadena. Calif 

ment. Resistances are ing iron or dip soldering wound rheostat. , 

higher, ranging from techniques. Usable range For more information— 

20'000 hms te 1 megohm. of 98%. 


Circle 55, inside back cover 


v dry batteries to provide power 


Self-Aligning Tube Fitting 


The sleeve grips the tubing over a 
broad area for a_ surtace-to-surface 
seal, while a thin razor edge and guid 


209 TwinPor 160 TRIMPOT 230 TRIMPOT ing shoulder form a line-to-line seal 

— Dual Potentiometer — High Temperature — Humidity-proof with the tubing as the nut is tight 
Two outputs electrically Operates at 175°C. High Completely sealed, unit 
independent, and con- gees rating: 0.6 watt at meets MIL-E-52728 Speci- 


prep ee ~~ , mentation and all other low and 


ened. The fitting is suited for instru- 





medium pressure applications using 





copper and aluminum tubing. The 
line includes union, union tee, union 


Write for literature on the BOURNS TRIMPOT line. elbow, male and female connectors, 


OURNS LABORATORIES male and female elbows, male tees 


fc ipe on run and pipe on branch 
General Offices: 6135 Magnolia Ave., Riverside, Calif. an ah , ee , 


S h ve, 2. oe, 2 4 in. ra 
Plants: Riverside, California—Ames, lowa Sizes $, %, 4, fs, § and 4 in. in brass 
(Continued on page 260) 
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Saves 40% Space! 


TRONGER, TOO 


Than Outmoded 
Tie Rod Cylinders! 


\ 


KOROSKO:; 


‘ / > c 7 i 
O J WU 7 ry 
CIRCULAR HEADS WITH TIE RODS / 

/ 


oO “an fo 


SQUARE HEADS WITH TIE RODS f 


/ 40% 


] / SPACE 
@O@e 


T-J SPACEMAKER . provides additional room for 
adjacent equipment without sacrificing strength 


























NEW LITERATURE ... send today 
for new Bulletin with complete de- 
tails of Spacemaker line. 
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CYLINDERS 


Offer All The Extras As Standard! 
@ NEW exclusive Ingenious Cushion Designs... Super Cushion 
Flexible Seals for Air... New Self-Aligning Master Oil Cushion 
e@ Compact design eliminates tie rods, saves up to 40% space 
@ Proven Performance . . . with Extra High Safety Factor 


@ Hard Chrome Plated Bodies and Piston Rods (Standard, at no 
extra cost). 

@ OIL pressure to 750—AIR to 200 P.S.I. 

You'll find many answers to automation in your plant with T-J Space- 

maker Cylinders! Designed with years-ahead features for top perform- 


ance and dependability. Wide range of styles, capacities . . . for all kinds 
of push-pull-lift operations . . . reduces man-hours and costs! Write 


The Tomkins-Johnson Co., Jackson, Mich. 


MEMBER OF THE NATIONAL FLUID POWER ASSOCIATION 


TOMKINS-JOHNSON 


Tor AiR AND HYDRA 





ACE® 


Controlled-property 
compounds meet 
your needs for: 


MECHANICAL, 


ELECTRICAL, 


CHEMICAL 
APPLICATIONS 





CoE to think of it, we’re a little amazed 
ourselves at the way Ace engineers can 
blend the mechanical, electrical and chemi- 
cal properties of different rubber and plastic 
materials. Their aim is always to find the 
one best material for each of your jobs . . . 
never overdesigned . . . with production 
economy a must. Result: hundreds of tailor- 
made rubber, plastic, and rubber-plastic 
alloys to choose from .. . plus many unusual 
materials like Ace-Tex pyrobitumens. Ask 
us for anything from rough-ground rods to 
finished molded assemblies. Our facilities 
for molding, extruding, fabricating, and lin- 
ing are among the world’s largest. 


Always check your ACE 

design engineer's Handbook + a 
when selecting materials £ Lt 

for today’s production and f ] / 
tomorrow's plans. Ifyou * / 

haven't a copy, write e (Ae 

today! It’s Free. Sy ] 


_ 


ACE rubber and plastic products 





© AMERICAN HARD RUBBER COMPANY 
ey 93 WORTH STREET + NEW YORK 13, WN. ¥. 


New Parts and Materials continued 


LINE-TO-LINE SEAL 
{ RING CUT) 
ire available from stock; aluminum fit 
tings are special order. Weatherhead 
Co., 128 W Washington Fort 
Wavne, Ind 


For more information— 
Circle 56, inside back cover 


Electric Motor Starter 


An electric motor starter rated 50 
ip, 220 v and 100 hp, 440 v is 
stocked with its coil connected for 
220 v and can be reconnected for 440 
v. Coil changing is climinated and 
stocking of starters and coils simpli 
fied. Furnas Electric Co., 1050 M« 
Kee St., Batavia, Il 

For more information— 


Circle 57, inside back cover 


Miniature Universal Joint 


hese joints permit flexible design in 
solid shaft connections common with 
small synchros, resolvers, sub-fhp mo 
tors, mechanical indicator repeaters 
potentiometers, phase shifters or sim- 
ilar devices. Joints pivot on preloaded 
bearing surfaces which are ground and 
lapped balls giving continuous con 
tact with zero backlash and low fric 
tion. Joints are made of high tensile 
(Continued on page 262) 
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nes A 


UNIQUE, ECONUMICAL WAY 
te buy Covtbuols | 


If you’re making equipment that 


uses controls . . . for temperature, pres- 


sure, vacuum, liquid level, humidity . . . you can profit by a better 
purchasing plan offered by Honeywell. It’s called the 


je HONEYWELL CONTRO 


LS PURCHASE PLAN 


It saves you money—by establishing a planned basis for buying, that 
gives you the benefit of the most advantageous price. Your savings can 
amount to as much as 40 per cent! 


It saves you trouble—because you don’t have to shop around for dif- 
ferent controls. The more than 7000 varied types of Honeywell controls 
cover just about every application you could require. Your specifying 


and purchasing are simplified . . 


. and you’re sure of the high quality 


standards and nation-wide service that only Honeywell can offer. Con 
solidated, single-source buying simplifies your stocking problems, too! 


Like to learn more? 


Just fill in the coupon and mail it to us. 


MINNEAPOLIS-HONEYWELL REGt 
and Windrim Avenues, Philadel 


ILATOR Co., Industrial Division, Wayne 
phia 44, Pa.—in Canada, Toronto 17, 


Ontario. Also manufacturers of a complete line of precision measuring, 
recording and controlling instruments. 


iH) Honeywell 


2d 


Di teeta a om -“ i 
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Industrial Division 

Minneapolis-Honeywell Regulator Co 

Wayne and Windrim Aves., Philadelphia 44, Pa 
Please send me your catalog on Honeywell 
I'd like a Honeywell sales engineer to d 


Honeywell Controls Purchase Plan « 


my control purchases 


N 


Tit 








by FAIRFIELD 


GEAR PERFORMANCE to match the ever-increasing power 
and speed of modern machines is Fairfield’s specialty. This is 
possible because Fairfield has constantly held a position of 
leadership in utilizing the most advanced methods, machines, 
and techniques for producing better gears. By keeping apace 
with modern engineering trends, Fairfield renders an invalu- 
able service to many of the nation’s leading machinery builders: 
“Gear Performance Made to Order!” 


Users also get the advantage of Fairfield’s mass production 
economy extending over a complete range of gears: Spiral Bevel, 
Straight Bevel, Hypoid, Zerol, Spur, Herringbone, Worms and 
Worm Gears, Splined Shafts, and Differentials. Available, too, are 
expert recommendations for any gear problem users may have. 
Ask for interesting, illustrated bulletin describing Fairfield facilities. 








MANUFACTURING CO. 





FAIRFIELD ii 








2305 ~ yy Lafayette, 
S$. Concord Rd. Indiana 


New Parts and Materials continued 


strength steel alloy. They may _ be 
heated, or supplied in stainless steel 
on order. Shafts to be connected in 
sert into hub holes of the joint. Hub 
holes available from to + in. ID 
+ 0.0005, 0.0000 in., in in 
crements. Body diameters from 
to 2 in., * in. increments: bod 
lengths are 14 and 14 in. overall. Maxi 
mum operating angle 30 deg. from co 
linear position. Falcon Machine & 
lool Co., 209 Concord lurnpike, 
Cambridge 40, Mass 
For more information-— 
Circle 58, inside back cover 


Tachometer Takeoff Heads 


These tachometer heads 


high speeds, 5000 to 30,00 


low speeds, 4 to 100 rpm. A doubk 


pole, double-throw switch together 
vith a capacitor acts as a speed sensing 
element. When the takeoff shaft ro 
tates either direction built-in efficient 
gearing operates this speed sensing ele 
ment. It produces a current lineat 
with respect to speed Metron Instru 
ment Co., 432 Lincoln St., Deny 
Colo 
For more information— 
Circle 59, inside back cover 


Motor-Driven 
Sampling Switch 
This switch has 20, 30, 40, or 45 
contacts pel pole, one to four or more 
Direct current, 60 or 400 cps 
integral motor is optional. Cables 


ind plugs have one plug per pole. ‘Th« 


(Continued on page 265) 
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| ING showed us how to 
?- aad hole punching 


WER BO 


with the 


Here’s a big money maker in 

any sheet metal shop. Punches 

and dies for round and shaped holes Immediate deliveries, and 
take only seconds to remove and replace you may pay for this 


Complete sets are always ready in handy Fpeonbk teen 


cabinet. For holes up to 31/4,” diameter the jw shane thie plan. 
WALES-WAY quick change method saves 


plenty of time on your job The WALES 
FABRICATOR is the PRACTICAI single - hole 
punching equipment with plenty of reserve power for 


punching up to |,” plate 


The NEW positive 


This husky WALES DUPLICATOR increases the 

scope of your WALES FABRICATOR to make production 
runs both practical and profitable. It permits positive duplication of 
unlimited hole patterns from master templets to jig borer tolerances 
The templet is secured in steel work table T slots of DUPLICATOR 
Cam action clamps position work piece. Holes are located quickly and 
easily by a stylus type locater pin. Press gently and the hole is duplicated 


EXACTLY on the work piece The WALES positive DUPLICATOR does 


a terrific job. Any man in your shop can handle it perfectly in a few minutes 


Send For Bulletin No. 14¢b 


Get the complete story of the WALES Sheet Metal 
FABRICATOR with proof of performance The facts 
about the positive DUPLICATOR are included. This is the 
type of equipment that merits your consideration NOW 


“sstar. _ 
WALES577//" CORPORATION 
"the Wales-Way is the PLUS-PROFIT way” 
345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. 





If youre stuck with high costs... 


think of your Kaiser 


Let your Kaiser Aluminum Distributor free you from 
costly storage expenses. It’s simple— just draw from his 
stock as you would from your own. 


By using his warehouse, you can reduce your over- 
head through lower insurance and taxes, less account- 
ing, less material damage and lower handling costs. 
You can also eliminate unnecessary metal-working 
equipment and reduce scrap handling because he can 
supply aluminum cut to your needs. 


And you can rely on your Kaiser Aluminum Distrib- 
utor to do everything possible to fill your emergency 
orders the minute you call! 


Uminum 


In addition, he’s had wide experience in the metals 
field and can give you expert advice and help on your 
manufacturing problems. He can specify the exact type 
of aluminum your product requires. He can suggest 
methods of using aluminum more economically. He can 
supply you with small quantities for experimental work. 


All these services mean more profits for you because 
they lower your cost! 


Take advantage of the personalized service offered 
you by your Kaiser Aluminum Distributor. Call him 
today! 
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ATLANTA, GEORGIA, Emerson 3451 
Warehouse Division, Atlantic Stee! Co 
BALTIMORE, MARYLAND, Peabody 2-7300 
Hill-Chase Steel Co. of Maryland 
BEAUMONT, TEXAS, Phone 4-264! 
Standard Brass & Mfg. Co 
BOSTON METROPOLITAN AREA 
Hawkridge Bros. Co., Hancock 6-5620 
L. E. Zurbach Steel Co., Monument 6-1400 
CHICAGO METROPOLITAN AREA 
Fullerton Steel & Wire Co., Merrimac 7-2700 
Korhumel Stee! & Aluminum Co. 

Evanston, Illinois, Ambassador 2-6700 
Miratile Mfg. Company, Hudson 8-2200 
(Serves House Trailer Industry only 

CINCINNATI, OHIO, Wabash 1-4480 
Morrison-Drabner Stee! Co 
CLEVELAND, OHIO 
Copper & Brass Sales, inc., Endicott 1-6757 
Nottingham Stee! & Aluminum Company 
Phone: Atlantic 1-5100 
DALLAS, TEXAS 
Delta Metals, inc., Phone: Logan 7443 
Earle M. Jorgensen Co., Riverside 1761 
DAVENPORT, IOWA, Phone: 3-1895 
Nichols Wire & Aluminum Co. 
DETROIT, MICHIGAN 
Copper & Brass Sales, Inc., Lorain 7-3380 
GRAND RAPIDS, MICHIGAN, Empire 1-668! 
Copper & Brass Sales, Inc 
HONOLULU, T. H., Phone: 5-254! 
Permanente Cement Co 
HOUSTON, TEXAS 
Earle M. Jorgensen Co., Orchard 1621 
Standard Brass & Mfg. Co., Capito! 5-653! 
INDIANAPOLIS, INDIANA 
Hubbel! Metals Inc., Phone: Wainut 5-9261 
F. H. Langsenk p pany, Imperial! 4321 
KANSAS CITY, MISSOURI, Baltimore 1-7760 
Hubbell Metals Inc. 
LOS ANGELES, CALIFORNIA 
Eureka Metals Supply Co., Mutual 7286 
Earle M. Jorgensen Co., Lorain 7-1122 
Reliance Stee! Company, Adams 3-3193 
MEMPHIS, TENNESSEE 
Hubbel! Metals inc., Phone: 5-2676 
MIAMI, FLORIDA, Phone: 84-3165 — 84-2490 
Fullerton Metals Co 
MILWAUKEE, WISCONSIN, Evergreen 4-6000 
Korhumel Stee! & Aluminum Corp. of Wis 
MINNEAPOLIS, MINNESOTA, Geneva 266! 
Korhumel Stee! & Aluminum Co 
NEW ORLEANS, LOUISIANA 
Orleans Steel Products Co., Inc 
Phone: Raymond 2116 
Standard Brass & Mfg. Co., Audubon 1381 
NEW YORK METROPOLITAN AREA 
T. E. Conklin Brass & Copper Co., Inc 
Phone: Walker 5-7500 
A. R. Purdy Company, Inc., Lyndhurst, N. J 
Lyndhurst: Phone Webster 9-8100 
New York: Phone Chelsea 3-4455 
Newark: Phone Humboldt 2-5566 
OAKLAND, CALIFORNIA 
American Brass & Copper Co., Higate 4-2366 
Gilmore Stee! & Supply Co., Glencourt 1-1680 
Earle M. Jorgensen Co., Higate 4-2030 





isinburor 


PHILADELPHIA, PENNSYLVANIA 


Hill-Chase & Company, Inc., Delaware 6-5400 
PITTSBURGH, PENNSYLVANIA, Churchil! 2-3000 


William M. Orr Co., Inc. 

PORT ARTHUR, TEXAS, Phone: 5-9377 
Standard Brass & Mfg. Co. 

PORTLAND, OREGON, Phone: Tuxedo 520! 
Eagle Metals Inc. of Oregon 

SAN FRANCISCO, CALIFORNIA 
Gilmore Stee! & Supply Co., Klondike 2-0511 

SEATTLE, WASHINGTON, Phone: Lander 9974 
Eagle Metals Company 

SHREVEPORT, LOUISIANA, Phone: 2-9483 
Standard Brass & Mfg. Co 

SPOKANE, WASHINGTON, Keystone 0587 
Eagle Metals Company 

ST. LOUIS, MISSOURI, Phone: Franklin 1-0212 
Hubbel! Metals Inc. 

SYRACUSE, NEW YORK, Syracuse 72-6677 
A. R. Purdy Co., Inc. 

TULSA, OKLAHOMA, Phone: 85-1511 
Earle M. Jorgensen Co. 

WATERBURY, CONNECTICUT 
Hawkridge Bros. Co., Plaza 6-812! 

WICHITA, KANSAS, Amhurst 7-1208 —7-1209 
General is, inc. 
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New Parts and Materials 


constant force wiper mechanism is 
effected to afford scrvice-free life of 
500 hr min. Each pole can be con 
veniently adjusted in phase while the 
switch is operating Approximate size 
is 14 x 14 x 6% in. General Devices, 
Inc., P. O. Box 253, Princeton, N. J 
For more information— 

Circle 60, inside back cover 


Momentary Contact Switches 


These switches are said to be esp 
cially designed for turning on lights in 
refrigerators, automobiles, bathroom 
cabinets, kitchen 
vending machines, freezers 

Four terminal styles are availabk 


cabinets, stoves, 


space-type, solder-type, screw-type, and 
with wire leads. Switches are suitable 
for mounting with nipple, snap fast 
ener, or special plates made to indi 
vidual specifications. Rating is } amp, 
250 v; 3 amp, 125 v. Alcor Mfg. Co., 
4444 W. Roosevelt Road, Dept 2] 
Chicago 24, Ill 
For more information— 
Circle 61, inside back cover 


Speed Reducer 


The case of this gear reduction unit, 
for use with fhp motors, is molded 
from polyester glass fiber and the geai 
is made of nylon. The worm is steel. 
hey are available in seven sizes with 
speed reductions ranging from 54:1 

CONTINUED ON PAGE 226 


continued | 


asad 


HOW DOES GARRETT 
GIVE SUCH SERVICE? 


What others may call impossible 
Garrett comes through as routine 
service. It seems as though they 
treat each 
their three plants. Everybody pitches 
in for service with the customer in 
mind 


order as the only one in 


If it is a stock item such as lock 
washers, flat washers, spring wash 
ers or hose clamps the order is usu 
ally on the way the same day. If it 
is stampings or assemblies Garrett 
engineers, production men and die 
makers team up to make their high 
speed automatic equipment really 
hum and your order is in your 
hands in half the time 


Want to be surprised by real serv 
ice you can't beat? Next time send 
your order to Garrett for 


LOCK WASHERS 
FLAT WASHERS 
HOSE CLAMPS 
SPRING WASHERS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


larret 





New Parts and Materials continued 


a8 > de). to 60:1. Shafts are furnished in two 


eovccccoce tvles, solid nd hollow R impe Mfg 
Ce... a 15 Woodworth Ave., Cleve 
land 10, Ohio 
For more information— 
Circle 62, inside back cover 


Flexon Bellows Governs Complex 
Air Conditioner Air Flow Valve 


4 AMPLIFIER += 


TEMPERATURE 
SENSOR 














consrTionmne CABIN 
PACK COLO ain 
' 


= - 


| 
| 

















Ne 


UNCOOLED AIR re 
Nee 7 





Subminiature Transistor 


More than 20 of these transistors 
can be placed on a dime. The device 








operates in the audio frequency range 

ind performs the functions of larger 
Valves A and C are connected by linkage and operated by an 
electric motor controlled by o temperature sensor to maintain a 
balanced flow of air through the conditioner and the by-pass. 1 metal can which is hermeticalls 
When Valve A opens, Valve C closes and vice verso. The sealed by welding Philco Corp., 
Flexon Bellows actuates Valve B to regulate total air flow. Spring City, Pa 


size transistors. The unit is covered by 


For more information— 


FLEXON” OFFERS 
THE COMPLETE 
BELLOWS SERVICE 


Flexonics Corporation manu- 
factures a complete range of 
bellows and bellows assem- 
blies in brass, bronze or 
stainless steel. 


Circle 63, inside back cover 
A Flexon Bellows is the heart of a mass flow valve 
manufactured by Stratos Division of Fairchild 
Engine and Airplane Corp., Long Island, N. Y. 

Used in aircraft conditioning systems where up- 
stream pressure varies over a wide range, the 
Stratos Mass Flow Valve is actually two valves in 
one body. Combining the features of a cabin tem- 
perature control valve and a conditioned flow 
regulator, its function is to maintain a constant 
flow of conditioned air to the aircraft cabin. De 
sired temperature is maintained by a balanced 
blending of cooled and uncooled air. The Flexon 
Bellows is used as an aneroid to maintain a con 
stant volume of air regardless of atmospheric 
pressure, The schematic drawing above illustrates 
the operating principle. 

The Flexon Bellows used in this valve design, 
like all Flexon Bellows, is cost engineered to meet 
the specific requirements of the job. To take ad- 
vantage of this kind of service, send an outline of 
your requirements. 


Flexonic , [his miniature relay weighs 6 oz 
[| poration 
FLEXON BELLOWS ind was designed for use 1m circuits 
‘ 


DIVISION 


Feyengn BELLOWS 


e 
t * 


The Flexon Bellows Design 
Guide gives valuable applica- 
tion and design information 
Write for your copy, today 


A, : Magnetic Amplifier Relay 


employing photocells, transistors o1 


1351 $. THIRD AVENUE, MAYWOOD, ILLINOIS thermistors. It fits in an envelope 


measuring 14 x 2} in. The unit has a 





FORMERLY CHICAGO METAL HOSE CORPORATION 
sensitivity of 50 muicrowatt for a zero 
Manufacturers of flexible metal hose and conduit, expansion 


joints, metallic bellows and assemblies of these components. 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario (Continued on page 269) 


to 5,000-ohm resistance source, de 
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‘ \ 
let C) ri td 
engineers 


"TEAM Up" 


with your 
engineers 





IN SOLVING YOUR 


RESISTANCE PROBLEMS 


Save valuable engineering time . . . team up with 
Ohmite to solve your resistance problems. Ohmite 
engineers are resistance specialists . . . they can 
quickly analyze your requirements and recommend the 
correct rheostats and resistors to fit your application. 
Years of experience in building dependable resistance 
units... complete design, development and production 
facilities ... plus a long record of helping others to eco- 
nomically solve their resistance problems . . . are your 
assurance that Ohmite can help you. We invite you 


to submit your resistance problems to us. 





fe) 
d/ 
OHMITE MANUFACTURING COMPANY, 3611 Howard Street, Skokie, Illinois (Suburb of 


hicaac 


. ORMITE! 


) ri . 


\~ 








HIGH QUALITY, ALL-PURPOSE RELAYS... 
RUGGED, DEPENDABLE FOR LONG LIFE! 


Current ratings up to 25 amp, AC or DC. 
Also made-to-order models in many contact 
combinations and coil voltages. 









65 types in four | 
stock models 











HERMETICALLY SEALED OR 
DUST-PROTECTIVE ENCLOSURES 





T Lt CATALOG R-10 
ORFMITE = — 


"RHEOSTATS « RESISTORS « RELAYS * TAP SWITCHES 





New Parts and Materials continued 


reasing to I microwatt for a 15, 

100-ohm source t operates through 
out an ambient t mperature range of - 

55 C to 100 ¢ Liquidometer Corp., pre- esign 
Skillman Ave. at 36 St., Long Island 
City 1, N. ¥ 


evi Oe ae for product. beauty 


with NICKELOID 
METALS 


Explosion-Proof Motor 


\ line of explosionproof motors 
through NEMA frames 405 and 215, 


meets UL requirements for the three Fer functional parts end trim... 
pre-design planning with Nickel- 
oid Metals pays off for sales- 
minded, cost-conscious manulac- 
turers 


most common hazardous locations 
gaseous, explosive dust and explosive 
grain dust. ‘They are treated to re 
sist moisture, dust and corrosive at 
mospheres and feature extra long 
flame paths at shaft and bracket fits THESE FINE PRODUCTS WERE 
ind fully-sealed, pre-lubricated _ ball DESIGNED AROUND 


bearings. These motors are available NICKELOID METALS 


in standard, geared, or variable speed 


models» with optional mountings to 


meet individual requirements. Sterling and dies ... consider pre-plated Nickeloid Metals 
Electric Motors, Inc., 5401 Telegraph 
Road, Los Angeles 22, Calif ing design potential and basic 
For more information— : production savings, too. PRE- 

Circle 65, inside back cover 


In the pre-design stage . . . before investing in tools 


Take full advantage of their inspir- 


plated in uniform, quality-con- 
trolled finishes of chrome, 
; . at nickel, copper or brass on 
V ery High Efficiency : base metals of steel, zinc, 
Air or Gas Filters . copper, brass and alumi- 


num — Nickeloid Metals 
These filters were originally devel 


oped for AEC application. A number 
of standard sizes of filters, ranging 
from single units 8 x 8 in. in face area MAR-NOT PROTECTION 
ind 3 in. deep (for 30 cfm of T 


require no cleaning, | 
plating, polishing. 
Just fabricate the parts and as- 
semble. Eliminate 3 out of 5 basic 
o protect the brilliantly finished manufacturing steps; save time, 
gas per min) to filters 48 x 48 \ face during drawing and forming 
perations, and in handling, Nick« 
oid Metals are available with MA i Get the design-inspiring ’ y 
l'ype No. 1, for service in non NOT — a protective cowerinc facts first hand at BOOTH 416—DESIGN 
fords absolute protectidh u ral ¢ ENGINEERING SHOW Philadelphia 
225 |} 1 bel sembly then may be elec vention Ha May 14-17 
itures Of 225 md DCiOw, IS made Write for full details. 
with a % in. plywood filter frame and 


may contain cellulose-asbestos paper, NICKELO 


ill-glass paper or other suitable media Since 1098 


In order to accommodate large gas AMERICAN NICKELOID CO. 


flow rates within a restricted volume, 


a reduce costs, increase output, 
12 in. deep (for 5000 cfm 


corrosive atmospheres and for temper 


the paper is extensively pleated within 


PERU 4, ILLINOIS 


(Continued on page 272) 
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WAREHOUSES: 
CHICAGO + PHILADELPHIA - 
PROVIDENCE . 


NEW YORK 
LOS ANGELES 


Originators of the 
Kaufman DOUBLE EXTRUSION Process 


Lee - 


Fasteners 


give you 


“The usual industry quality standards 
aren't high enough,” Cleveland engineers were told. 
“Start there and work up.” 


What they have accomplished shows up in lower assembly costs in 
your shop —via super-accurate forming to close tolerances, scrupu- 
lously clean threads with perfect concentricity and uniform lead, 
flawless washer faces, sharp cornered heads that won't slip in your 
tools, points flat and normal to the screw’s axis... all of which mean 
extra fastenability. 

Higher tensile too—these cold forged double-extruded cap screws 
made by Cieveland’s own Kaufman Process now give you extra 
margins of strength. 

No extra charge for any of these fasteners that help you put 
together a better product. Ship-at-once stocks of every kind and 
size we make! Ask your jobber for Cleveland Fasteners—or write 
us for latest stock list. 


The Cleveland Cap Screw Company 
2936 East 79th Street, Cleveland 4, Ohio « VUlcan 3-3700 « TWX CV 42 


At Design Engineering Show, Booth 324 © NAPA Inform-A-Show, Booth 237 
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1yPE EA THERMOSTAT 


ol 
ic contr 
ple th thermostat’’ ————— 
de pendad ie 
i tin 
J airect OF reverse-8C 
either satel 


of eithes 


ee ee 


es 
g Lae 


Compactness ..: dependability 


NEW EA THERMOSTATS fill the need for low-cost 
precision controls requiring rapid response to extremely 
at close temperature differentials. 


The same power element is incorporated which is used 
in heavy-duty Robertshaw controls. It can be supplied 
for application in liquid or air. The EA controls are 

of snap-action, single-line, double-break design. Silver 
contacts, stainless steel bellows are designed for 
sustained accuracy in service. 


Robertshaw is the largest manufacturer of thermostats 
for commercial and industrial applications. For a full 
discussion of your specific needs, write today: 


[---------- 


| Robertshaw-Fulton Controls Company 
ons OW Youngwood, Pennsylvania 
Please send more information on your EA [_] 


| 
| 
Also send information on a control for followin 
' SES ' SES . aa ° 
Mr. Controls ; COMPANY 
| ett: 
l city. 
l BY 
| 
L 


TITLE 


Robertshaw Thermostat Division, Youngwood, Pa. 
Robertshaw-Fulton Controls (Canada) Lid., Toronto 
(LARGEST MANUFACTURER OF THERMOSTATS 
FOR COMMERCIAL AND INDUSTRIAL APPLICATIONS.) 
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HOW 


MICRO-FOG 
LUBRICATION 


PROLONGS MACHINE Tool LIFE 


... Reduces wear on bearings - gears - 
chains - slides - ways - cams 





Model 30-40-2S 
32 Bearing Inch 
1/3 pt. Oil Capacity 





Model 30-41-2S 
32 Bearing inch 
¥ pt. Oil Capacity 





Series $3406 
32, 200, 300 Bearing Inch 
1 qt. Oli Capacity 





Series X3400 
32, 200, 300 Bearing inch 
1% gal. Oil Capacity 





*~ 


Series Y3400 
32, 200, 300 Bearing Inch 
4% gal. Oil Capacity 








Mode! 33AF-16 
1000 Bearing inch 
2 gal. Oll Capacity 





NorGREN MICRO-FOG TecHnique 


mMICRO-FOG .. a*oRY” SUSPENSION 


ALA REGULATOR (: EXTREMELY SMALL ONL PARTICLES 


GEARS 
SLIDES, WAYS 


SHFIERS 
RECLAS: are 


(nec REASE PARTICLE 
SIZE TO*WET” OL FOS micro -FOG 
Lam ZL wicro-Fo6 Twat LW@RICATES) PARTICLE SIZE 
purer LWuBRICATOR 90007874" OR LESS 


BLARin® ae vont 


vent 


GEARS LUBRICATED 
sy Aim - OW 
ATMOSPHERE 


ONLY ONE LUBRICATOR NEEDED PER 


MACHINE Norgren MICRO-FOG can be 
uniformly distributed through a complex piping 
system to multiple lubrication points. One 
lubricator can completely lubricate all parts of 
a machine. Norgren has the most complete line 
of lubricators with maximum capacities up to 
1000 bearing inches. 


BETTER LUBRICATION Norgren MICRO- 


FOG completely covers the surfaces of bearings, 
gears, etc., automatically providing a continuous 
film of protective lubricant. 


PROTECTION FROM COOLANT AND 
ABRASIVE DUST The slight air pressure in 


bearing or gear housings prevents entry of 
coolant, abrasive dust or other foreign material. 


MINIMUM USE OF AIR The advanced 
design of Norgren MICRO-FOG Lubricators 
makes possible complete machine tool lubrica- 
tion with a minimum of air consumption. 


PRECISE CONTROL OF LUBRICATION 
The delivery of Norgren MICRO-FOG to 
machine parts is precisely controlled to supply 
just the right amount of oil for lubricating 
machine components — no more, no less. 


LOWER BEARING TEMPERATURES air- 
borne Norgren MICRO-FOG maintains a lower 
operating temperature for machine tool parts — 
reducing wear, improving performance, increas- 
ing machine life. 


VISIBLE OIL FLOW 360° visibility of oi! 


flow simplifies adjustment of oil feed rate, and 
provides visual assurance that the lubricator 
is operating. 


Without obligation, learn how Norgren MICRO-FOG 

can reduce costs, improve machine performance in your 
plant. Call your nearby Norgren Representative listed 

in your telephone 

directory—or WRITE 

THE FACTORY 

FOR NEW No. 700 

CATALOG. 


3428 So. Elati St., Englewood, Colo. 
Pioneer and Leader in Oit-Fog Lubrication Since 1930 








New Parts and Materials continued 


the filter frame and the pleats held 


upart with corrugated separators. ‘Thes¢ 


may be of paper as in ‘l'ype No. | 


but for the all-mineral filters they are 
customarily made of aluminum or 
stainless steel. All mineral filters, Types 
No. 2 and No. 3, are useful for tem 
peratures up to 1000 IF. In addition to 
high temperatures, the all-mineral fii 
ter is used for corrosive atmospheres 
When suitably mounted, each of 
the three filters is reportedly able to 
remove greater than 99.95 per cent 
of 0.3 micron dia. chemical smoke 
Air flow resistance of the new filter is 
1.0 in. of water gage at its rated flow of 
cfm/sq ft filter face area 
Ihe practical service life of these 


cn 
Z5U 


filters is said to have been as long as 
2 or 3 yr. For most situations it has 
proved advantageous to protect the 
high efficiency filter against excess 
dust loadings by the use of prefilters, 
which remove the coarser particles 
generally representing the bulk of the 
dust) and some of the finer particles, 
is well. Flanders Mill, Inc., River 
he id, N y 
For more information— 
Circle 66, inside back cover 


Fhp 1550 Rpm Motor 


An fhp motor for heating, ventilat 
ing, air conditioning, refrigeration 
equipment and appliances has a statot 
core frame that is die cast under ver 
high pressure. By machining both 
stator core registers simultaneoush 
the registers are held concentric with 


} 


each other and to bore to close t 
erances. The end frames which are 
then set into these machined register 
provide both positive bearing align 
ment and a uniform air gap to make 
the motor quiet in operation 

Motor shorts and grounds are elim 


(Continued on page 273) 


Product Engineering — May, 1956 





New Parts and Materials continued 


inated through the use of thermoset 
ting phenolic end-turn insulators. The 
extra tough 

vent the thre 
wicks are 


case-hardened studs pre 
ids from stripping. Oil 
made of spun nylon 

Ihe motor is of four-pole design, 
1550 rpm, 115 or 230 v, 60 cps. It is 
ilso available in odd voltages and fre 
quencies Or In either open ventilated 
or totally 
develops 1 


enclosed construction. It 
250 to 1/15 hp. The shaft 
is te in. dia. There are 14 lead out 
lets. These motors are built of UL 
materials. Redmond Co., 
Mich 

For more information— 
Circle 67, inside back cover 


ipproved 


Inc., Owosso 


Electric Tachometer 


This instrument is a hermetically 
sealed, remote indicating unit for en 
) to 4000 rpm. The 
unit is mounted in a 2 in. dia case 
of 43 in. long Weight is 0.9 Ib 
Burton Mfg. Co., Colorado Ave. at 
26 St., Santa Monica, Calif. 

For more information— 
Circle 68, inside back cover 


gine speeds of 


Molded Bumpers 


These ontour molded 
igned for ur and 
hafts, as 


lifters and kickers and also as shock 


neoprene 
bumpers are de 
hydrauli vlin ejectors, 
ibsorbing rests and stops for elevating 

(Continued on page 277) 
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MICRO-FOG 
Model 33AF-16 
Lubro-Control Unit 


Easy to design 
into your 
machines—one 
lubricator does 
the job of many— 
provides controls 
to actuate 

an alarm system. 


THE LATEST 


ADVANCEMENT IN 
CENTRALIZED LUBRICATION 


...+ for up to 1000 bearing inches* 


for 
BEARINGS 
GEARS 
CHAINS 
CAMS 
SLIDES 
WAYS 
Other Machine 
Components 


AUTOMATIC MICRO-FOG LUBRICATION 
The 33AF-16 Unit automatically cre- 
ates a finely divided air-borne oil fog 
which can be uniformly distributed 
through complex piping systems to 
multiple lubrication points 

LARGE LUBRICATING CAPACITY —A singl« 
unit can completely lubricate even 
the largest machines—up to 1000 
bearing inches. 

AUTOMATIC ALARM CONTROLS —Two 
pressure switches and a float-con 
trolled switch are provided to auto- 
matically actuate an alarm system 
or controls when air pressure fails 
when excessive pressure develops in 
the oil reservoir, or when the oil sup- 
ply needs replenishing 


COMPACT, COMPLETE UNIT — Although 
only 12” x 11” x 9” in size, this lubri- 
cator contains all necessary controls 
plus a 2-gallon oil reservoir—enough 
oil for 12 hours lubrication at maxi- 
mum MICRO-FOG output. 
AUTOMATIC DRAIN FILTER—Protects 
entire equipment from abrasive 
and corrosive air line contami- 
nants. Drains collected liquids 
automatically. 


PRESSURE REGULATOR 
regulates ait pre 7T 


cient lubrication 


VISUAL OIL FEED—Oi! 
in ti ation , e | r 

lubricat« 

TWO AIR SUPPLY INLETS— Bot! 

One is at left side, one in 

unit. The most « 

be used, the other plugged 

FOUR MICRO-FOG OUTLETS—Three out- 
lets are 1% one 2” with a female 
tapered thread One or more 

be used 

AUXILIARY AIR TAKE-OFF—A 

off is pri led in top of unit t 

ply air f pres 

if required 

SOLENOID VALVE—C 

tion of the lubricat 


ind st 


TWO ELECTRICAL INLETS 
duit nveniently 1 


cony 


end and at ba 
splash-p: { te 


Either or b 


*For complete data on Norgren MICRO-FOG 33AF-16 
Lubro-Control Unit, call your nearby Norgren Repre- 
sentative listed in your telephone directory—or WRITE 


3428 So. Elati St., Englewood, Colo. 


THE FACTORY FOR BULLETIN 531. 
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MR. ENGINEER ...} | 
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HIGHLY ENGINEERED SHAFT 


ss 


AXLE SHAFTS 


for every application... 





From bomber to baby-buggy, our 35 years of expert 
engineering skills can help you improve your product 
performance! 


Add to these, our large-scale metal-working facil- 
ities, equipped with every modern means to make 
the world’s finest shafts!’ Our new shot peening 
process guarantees finished shafts proved up to 5 
times tougher than unpeened shafts! We will be 
happy to work with you on any problem that turns 
on a shaft. 


Call on U. S. AXLE for every type of Special Shaft 


@ Drive Shafts @ Clutch Shafts 
@ Idler Shafts @ Cam Shafts 
@ Gear Shafts @ Transmission Shafts 


This illustrated folder will show you 
why U. S. AXLE is your best source 
for precision-made special shafts 


t WORLD TURN; ines " axve® Write for your copy today 


i Ss 
For a prompt quotation on a U. S$ 
Custom-Engineered”’ Shaft to meet 
your needs, send us your blueprints 
and specifications. 


tHe US AXLE COMPANY, INC. 


Since 1920 «+ Pottstown, Pennsylvagia 
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Solid bronze, or 
steel faced on one 
side with babbitt, 
or both sides with 
copper-lead. 


Plain or with 
grooves, holes, nibs, 
scallops or lugs. 


Flat, spherical or 
special shapes. 


O.D. 1" to 6”. Wall 
thicknesses: solid, 
028" to .141"; bi- 
metal, .034” to 
141” 


Washers can have Two Bearing Surfaces 


Our cold-rolled thrust washers can be given two faces of sintered copper- 
lead to do double duty. They have exceptional hardness for heavy duty. 
Coining of special lubrication grooves avoids costly machining. We 
meet your specifications. Large capacity. Complete engineering service. 
Address: 


FEDERAL-MOGUL 
DIVISION, Federal-Mogul-Bower Bearings, inc. 


11043 Shoemaker, Detroit 13, Michigan 








BABBITT-LINED PLAIN & BIMETAL SPACER COPPER-LEAD 
BEARINGS SPLIT BUSHINGS TUBES BEARINGS 


RESEARCH ° DESIGN ° METALLURGY SION MANUFACTURING 


Product Engineering — May, 1956 








Some of the many ACP 
processes and chemicals 
used in the treatment 
of metals 


PAINT BONDING 


Granodine® forms a phos- 
phate coating base on iron 
and steel products—provides 
an excellent bond for paint, 
and greatly improves the 
corrosion resistance of the 
paint system. 

Alodine® forms an amor- 
phous film on aluminum 
which protects the metal and 
anchors the paint finish. Alo- 
dized aluminum meets serv- 
ice specifications. 
Lithoform® promotes a good 
bond for paint on galvanized 
iron, zinc and cadmium 
plated surfaces. Also pre- 
vents any objectionable 
chemical reaction between 
applied paint film and the 


+ metal surface. One grade of 
Lithoform, in itself, provides 
excellent corrosion resistance 


on zinc and cadmium. 
, F - 5 Thermoil-Granodine® forms 
we put it to work and keep it working effectively a manganese iron phosphate 
surface which materially re- 
duces wear and minimizes 
galling by eliminating metal 
The chemical treatment of metals and metal parts—to prepare them for canal contact. It > 
. . na ‘ ticularly effective during 
further processing, to protect them, to beautify them—has grown from a break-in period of bearing 
haphazard operation to a highly technical one. Supplying the chemical surfaces. 
ingredients is a relatively simple job. Putting them to work and keeping RUSTPROOFING 
them working effectively in your plant demands the skill of an experi- Permadine®—a zinc phos- 
enced organization. We have that organization. phate coating chemical 
forms a heavy oil-adsorptive 
. ' , : crystalline coating on steel. 
We supply not only the metal-treating chemicals, but also—free of Bonds paint or such rust- 
charge—the technical and engineering service to keep them working at —— = 2 Ce 
a "ae , a : . : tte eu q 
top efficiency. We furnish assistance in developing and installing the Thermoil-Granodine® — a 
process, we maintain continuing inspection of the process and equipment manganese iron phosphate 
2 ; : ‘ coating chemical—forms on 
if you so desire, we check samples of the processed metals in our Quality steel a dense crystalline coat- 


Control Laboratories—all these are part of the ACP service at your ae en, Suen Sues oF 
/ painted inhibits corrosion. 


Te ea | IMPROVED DRAWING 
That’s why we say, “We don’t stop with the delivery of a chemicalt— 
we put it to work and keep it working effectively.” And we have been AND COLD FORMING 


i ie) many a Granodraw® sel, Gran- 
doing this for over 40 years. Write for a booklet describing ACP products odcaw lage —_ or 


and services. Alodine® for aluminum for 
an integral coating with the 
base metal which facilitates 
the cold mechanical defor- 
mation of the metal, im- 
proves drawing characterts- 


AMERICAN CHEMICAL | cHEmicaLs | vie 


A pioneer in the develop- 
ment and servicing of metal 


PAINT COMPANY Ambler 17, Pa. es 


DETROIT, MICHIGAN NILES, CALIFORNIA 
WINDSOR, ONTARIO PROCESSES 


command. 
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New Parts and Materials continued 
or horizontal traveling mechanisms 
Core is of cold-rolled steel, drilled 
and tapped to size. Stilson Tool, Inc., 
30231 Groesbeck Hwy, Roseville, 
Mich 
For more information— 
Circle 69, inside back cover 


Motor Winding Thermostat 


\ snap-acting, disc-type, hermeti 
cally sealed thermostat designed to be 
ittached directly to the end-turns of 
large, integral motor windings prior 
to impregnation and baking interrupts 
the magnetic starter when the temper 
iture build-up in windings is not recog 
nized by the remotely located over 
load relay 
full running protection under all con 


[his thermostat provides 


ditions of overheating in which the | 


temperature rise is gradual. The de 
vice will withstand vacuum impreg 
nating and baking at a maximum tem 
perature of 500 F and is sealed with 
idequate insulation for 600 v. Metals 
& Controls Corp., Spencer Thermo 
stat Div., Attleboro, Mass. 


For more information— 


Circle 70, inside back cover | 


Miniature Wafer Switch 


These switches are available in both | 


shorting and non-shorting types with 
from one to four poles per deck and 


two to thirty-two positions per deck. 


Up to six decks may be ganged. An 
easily adjusted stop limits switch rota- 
tion to less than the maximum number 
of positions if desired. Positive index- 
ing, regardless of the number of 
decks used, is provided by two stain- 


less steel ball bearings held in a} 


circular, flat, stainless steel spring. 
Torque is from 3 to 5 in-tb for a 
single deck switch 











OLD PARTS 


® 
Townsend luff Tite Fastener 
Gives Leakproof Fastening... 





Protects Enamel 


A large manufacturer of domestic 
washing machines has found the 
solution to leakproof fastening of 
tub to frame with Townsend Tuff- 
Tite fasteners. Previously, a three- 
piece fastener had been used— 
bolt, metal washer and flat neo- 
prene washer. 

Now, the one-piece Tuff-Tite 
brass bolt and washer with the 
conical assembled neoprene wash- 
er shown above is doing the job 

The result—positive leakproof 
assembly—superior protection 
from chipping the porcelain en- 
amel—greater resistance to loos- 
ening from vibration. Assembly 
has been speeded and triple in- 
ventory eliminated. 

This achievement is made pos- 


On Washer Tub 


sible by the design of all Tuff-Tite 
fasteners. They have an undercut 
in the washer head which controls 
and traps the neoprene when the 
fastener is tightened. The neo- 
prene is forced into the hole and 
around the threads to provide a 
cushion which protects the surface 
and forms a water-tight and air 
tight seal 

Tuff-Tite fasteners are avail- 
able with many types of screw 
and bolt shanks and head styles 
They are made of carbon, alloy, 
and stainless steel, aluminum 
brass and other metais 

To learn more about how Tuff- 
Tite can give you leakproof sur- 
face protection with economy, use 
the coupon below 


The Fastening Authority 


‘Townsend 


COMPANY + ESTABLISHED 1816 


NEW BRIGHTON, PENNSYLVANIA 


Sales Offices in Principal Cities 


Cherry Rivet Division + Senta Ana, California 


In Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 


TOWNSEND COMPANY - 
Post Office Box 237D anes 
New Brighton, Pa. 


The switch measures 17 in. square 
and has a back-panel depth of 1 in. 
(Continued on page 280) Company 


Please send to me without Street 
obligation “Tuff-Tite” Bulle- 


tin TL-97. City 
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Olt: OF g WAYS! 
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And when there’s another way to form 
synthetic rubber, you can be sure it 
will be available from Acadia! 


Right now Acadia is precisely meeting 
all manner of rubber specifications. Very 
often Acadia helps users to find a better, 
less costly way. 

For in addition to the complete’choice of 
shape, size or method, Acadia offers its wide 
experience in developing special rubber 
properties. Here you get exactly the char- 
acteristics you want —strength, compression- 
deflection, resistance to oil, age or what have 
you. Here, too, is the remarkable Acadia 
SILICONE rubber that stays resilient at 
2 100° below zero, or 500° above. It’s available 
i molded or extruded for gaskets, seals, 
EXTRUDED “QO” rings, washers, sheets, cut-parts and 
packings. 

Would you like further information 
about Acadia synthetics for your product? 
A letter or postcard will bring an Acadia 
representative at your convenience. 


° 

















DIVISION OF WESTERN FELT WORKS 
4021-4139 West Ogden Avenue, Chicage 23, iilinois 
Breach Offices i# 


= e 
a 
ACADIA PRODUCTS 
Gye 
7 —n 


iS aiemennscomaceeee 


_ MANUFACTURERS AND CUTTERS OF WOOL FELT 


ss 
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lectro-Pnewm 


3 Aromeey: eee 
te 
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By means of this simple but astonishing 
unit, air pressure is distributed to air 
cylinders, air presses, air hammers, work 


feeders, clamping fixtures, chip blowers, 
work ejectors . .. each independent of the 
other as to start, duration, and end of cycle. 
Here, indeed, is a big, easy step towards auto- 
mation of many ticklish production jobs. With 
this timer, it’s simple to hook up six, twelve 
or more air cylinders in numerous sequences 
from 2% seconds to 33% seconds duration. 
Cams mounted on the revolving shaft trip 
the miniature poppet valves, which in turn 
actuate the working valves and cylinders. 

Normally, each of the six rotors carries two 
small cams, to charge and discharge a double- 
acting cylinder once in each complete cycle. 


Additional cams could be mounted on the 
rotor to actuate the cylinder more than once 


7 


Pee 2 
No. 6 Electro-Pneumatic T 


in each cycle, if desired. 
The duration of the complete cycle is con- 


trolled by the size of the gears on the rotor 
and the motor shaft. 69 variations of 


speed are obtained with the ten quick-change 





shaft 
gears furnished. Within the time required for 
one complete revolution of the shaft, an almost 
infinite variety of sequences can be made 
merely by adjusting the position and spacing 


of the 12 individual cams. 
Meadmatic %4” or %” four-way valves are 
connected to the miniature poppet valves of 
the timer by flexible 44” O. D. plastic hose, 
the valves themselves being located at any 
convenient distance from the timer. Continu- 
ous operation or single-cycle with push but- 
ton starter, merely by moving lock-out lever. 

Front View, showing hookup with four Meadmatic Valves 





Truly, this inexpensive unit opens up new possi- 
bilities for automation with a minimum of effort 
and investment, and the chance to save important 


production costs. 


Write Factory or Nearest Mead 
Representative for Bulletin PE-56 


Write for catalog of this 
and other timers and pneu- 
matic cost-savers—or let 
our representative show 
you some of the possibili- . 
(See Volume 111 
SPECIALTIES COMPANY 


Thomas’ Register for nearest 
IN AIR POWER AUTOMATION 


address, phone number.) 


PATHFINDER 
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New Parts and Materials continued 


Gerotor 
Hydraulic Pumps 


for the first deck, plus % in. depth for 
each additional deck ‘he self-clean 
ing, self-aligning contact arms with 
individual spring action provide a uni 
formly low contact resistance of 0.0015 
ohm or less. Solid silver alloy is used 


] 


for all contacts, arms, and collector 


rings. Nominal contact breaking capac 

ity is 5 amp at 125 v, a Shallcross 
Mfg. Co., Collingdale, Pa 

For more information— 

Circle 71, inside back cover 


Subminiature Switch 


Higher Efficiency This switch has acumen 


capacity of 10 amp at 115 o1 


ac, or 28 v. dc, inductive load It 


at Lower Operating Cost! is Cap ible of oper iting in temperatures 

is high as 350 F and as low as LU 

F in controlled atmosphere Acro 
Mfg. Co., Columbus 16, Ohio 

All Gerotor hydraulic pumps are For more information— 

recognized throughout industry for their outstanding design and Circle 72, inside back cover 

performance. Heart of each unit is the exclusive Gerotor mechanism, 

both elements of which revolve in the same direction at relative low ; 

speed. This results in longer life, less slippage, less wear, a smoother, | Iron Powder Spur Gears 


more uniform flow. In your plant or in your product—a GEROTOR AGMA 


- commercial Class 
pump means higher efficiency at lower operating cost. 


precision Class 1 spur gears are now 
Due to modern production facilities, GEROTOR can produce | ™ade from pure electrolytic iron pow 
° : we = > 2 . ) eal rope es O ost 
special pump designs in quantities on an economical basis. Whatever | “¢t. Physical properties of most 


your hydraulic pump problems, bring them to GEROTOR. production steels are obtained. Gears 


up to 1 sq in. im cross-section can be 
produced. Supermet Div., Globe In 


dustries, Inc., 1466 Cincinnati St., 

D Dayton 8, Ohio 
For more information— 
Circle 73, inside back cover 


MAY CORPORATION 


1511 MARYLAND AVENUE, BALTIMORE 3, MARYLAND Connector with 


Free literature available . . . write: 











Hermetic Seal 

Hydraul rs Variable PneuBin— 

Pumps Speed Pneumatic Available in 51 contacts, this con 
and Y Hydraulic Bin | , } hh 
Motors . 4 Transmissions Evacuators | nectors pin contacts are hermetic ally 


sealed in a stainless steel receptacle 


(Continued on page 281) 
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New Parts and Materials continued 


shell. Socket contacts in the plug 
ire spring temper phosphor bronze 
ind gold plated 
rhe plug shell is anodized alumi 
num and has a mineral-filled melamine 
insert When tl onnector is en 
gaged, an O-ring seals the mating 
surfaces of the recept icle and socket 
Six polarizing key positions are avail 
ible. DeJur-Amsco Corp., 45-01 North 
m Blvd., Long Island City 1, N. Y. 
For more information— 
Circle 74, inside back cover 


Adjustable 
I ligh-Temperature 
Thermostat 


[his thermostat has two ranges, one 
from 600 to | ) F, the other (for 
special applications) trom 600 to 2400 
F. It can be used, optionally for 
heat-holding or as an automatic shut- 
off device when connected to a relay. 
\ low-cost accurate pyrometer can be 
incorporated with this unit if desired. 

lhe device consists of a sensing tube 
ipproximately 104 in. long, with a 
ensitive area of approximately 5 in 

(Continued on page 285) 
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We wore out 
110,000 Rattlesnakes 


Have you ever been awed by the rapidity 
with which a rattler strikes and recoils? You 
should be! Old “diamond-back’”’ can lash out and 
reverse himself in about 1/10th of a second. 
There’s one catch—he wears out after a second 
or so of continuous activity. 


Rapid Reversing 


can be fatiguing for machinery as well as rattlesnakes, but . . . for the 
record, we reversed a GEROTOR VARIABLE SPEED HYDRAU.- 
LIC TRANSMISSION (under load) over a million times—con 
tinuously at a rate of 22 times per minute—without the slightest 
sign of wear to the Gerotor Transmission. 


If your operation demands rapid 
reversing, infinitely variable speeds, 
constant or variable torque and 
horsepower—all with positive over- 
load protection—check on the new 
GEROTOR VARIABLE SPEED 
HYDRAULIC TRANSMISSION. 
Write: 


LSC: 


CORPORATION 


1511 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 











Using a new type friction material of recent development, ROCKFORD 
was the FIRST to engineer these new materials into MORLIFE Clutches 
and Clutch Plates. They reduce clutch size and engaging pressure, 
operate longer without adjustment or plate replacement — and avoid 
down-time caused by burned or warped plates in heavy duty tractors, 


trucks, tanks, cranes, power units, shovels, bulldozers, earth movers 
and other heavy duty machines. 


MORLIFE 


CLUTCHES 


and 


CLUTCH 


PLATES 


*TRADE MARK 


nail = < 7 


“MORLIFE requires 
“MORLIFE clutch has “MORLIFE clutches last “MORLIFE clutch needs lighter handle puil and “MORLIFE clutch going “MORLIFE pulls harder 
gone 851 hours without 950 hours longer, with- adjustment once a month, one tenth the adjust- strong after 1695 hours, and lasts six to ten times 
lipping or adjust 2” out adjustment.” instead of daily.” ments.” working in sand." jonger.” 


4 00% MORE LIFE Befcre you approve specifications for your next models, it will 


pay you to investigate how MORLIFE Clutches will add to the 


] 0 0 % MORE TORQ UE service life of your product and reduce the number of stops for 
° 


adjustments and repairs. It also will pay you to recheck specifica- 





tions for your present models. For information covering operating 


HEAT 
5 0 % MO RE RESISTANCE characteristics, write Department E. 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine Street, Rockford, Illinois, U.S.A. 


GBOLEG0C69 
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Hiow designers use Porcelain Enamel 


Teduee costs 


t 








Porcelain Enameled pump cylinder wears 
longer and costs less than special alloys. 


Pump plunger employed in oil field operations 
Porcelain Enamel is more durable, reduces field 
service 


Porcelain Enamel has proved to be an effective aid mal-shock resistance makes thinner sections possible 
to designers in reducing costs. In a variety of ways, its 


REDUCES FIELD SERVICE. A very practical advantage pro- 
unique properties are employed to effect savings in 


vided by Porcelain Enamel is reduction in field service 
manufacturing and materials expense ; 
Where conditions of rust, corrosion, abrasion, high 


temperatures or thermal shock prevail, Porcelain En- 


REPLACES COSTLY MATERIALS. Porcelain Enamel pro- 
vides a non-porous, inorganic, glass-hard surface that 


t ld otherwise call for re- 


amel resists attacks that wou 
pairs and field service to the equipment. This not only 

makes it ideal for service where corrosion, abrasion 

“ saves money for the manufacturer, but also can be 

and/or high temperatures prevail. Consequently, Por- 

celain Enamel can frequently replace costly high alloy 

or other metals Are you interested in knowing more about these bene- 

fits provided by Porcelain Enamel? We'll be glad to 

REDUCES WEIGHT. The intimate fusing ot the inorganic help you get the specific informat n vou want I et us 


1L1OT 


used as a powerful Sales advantage 


coating to the base metal materially increases the know your problem, and we'll put you in touch with 
strength and rigidity of the product, thereby permitting Porcelain Enamel Manufacturers, qualified to advise 
weight-reduction in many of its applications, Its ther- you. 





¢ 


PORCELAIN ENAMEL 
~—— 





PORCELAIN ENAMEL INSTITUTE, INC 
1145 Nineteenth Street, N. W., Washington 6, D. C 


Please send me design information about PORCELAIN ENAMEL for 


possible application to 


Name 
Company 


Address 





* Control Components Digest + 





News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 





SYLVANIA’S SOFT BLUE MERCURY VAPOR LAMPS are seen on many m 


ern thorough- 


fares. Integral Ward Leonard resistor in each lamp contributes to reliable operation. 


Improved mercury-lamp design features sealed-in resistor 


Seal it in and forget it, for the | 
lamp’s life of 6000 hours plus! 

That's the way engineers at Syl- | 
vania Electric Products Inc., Salem, 
Mass., treat the current-limiting re- 
sistors in their modern, improved | 
mercury-vapor lamps. 

And, naturally, for the heavy-duty, 
heat-, moisture- and ultra-violet-proof 
starting resistors, to be sealed up in 
these lamps, Sylvania engineers chose | 


Ward Leonard Vitrohms. 

These rugged resistors not only 
take the temperatures (to 750°F), 
but are immune to the heavy vibra- 
tion encountered on or near bridges, 
ramps, railroad crossings or heavily- 
traveled highways. 

Why not let a Ward Leonard en- 
gineer show you how Vitrohms can 
solve your resistor problem. Write to- 
day for complete information. 





NEW MINISTRIP RESISTOR 


New miniature power resistor 


A new 20-watt Ward Leonard “Mini- 
strip” resistor is now available. 

Recommended where space is limited, 
but where no sacrifice can be made in 
quality, the new resistor features low, 
built-in mounting brackets (2-5/16 in. 
between centers) and an oval-shaped 
core for maximum strength. 

Stock resistance values to 50,000 
ohms; 5% tolerance. 





Failure-free parts 
key te system reliability 
Roughly speaking (and skipping a 
lot of mathematical subtleties) if you 
double the number of parts in a com- 


plex system—other things being the same | 


—you'll cut in half its life expectancy. 
The modern trend is toward more and 


more complex jobs for electrical and | 


electronic gear. Doubling—and more— 
the number of parts goes on all the time. 


And yet it’s vitally important that over- | 


all system reliability not be impaired. 
That’s why at Ward Leonard you'll 


find such painstaking attention devoted | 


284 


| to increasing the reliability of our prod- 


ucts. From incoming raw material to fin- 
ished part, our careful attention to every 
phase of production and every inspec- 
tion and test assures you of a product 
you can count on in your system. 


as 


CHECKING CON- 
TACT PRESSURE on 
a Ward Leonard 
relay—one of the 
many 100% in- 
spections and 
tests that assure 
its final quality. 








= 


USS FORRESTAL. Photo courtesy Newport 
News Shipbuilding and Dry Dock Company. 


MAG-A-TROL for USS FORRESTAL 

Precision-controlled lights guide pilots 
to the flight deck of the USS Forrestal, 
largest aircraft carrier. 

The new carrier uses Ward Leonard 
magnetic-amplifier-type dimmers to in- 
sure correct light intensity on the flight 
deck at all times. 

Besides the Forrestal’s magnetic am- 
plifier dimmers, Ward Leonard makes 
all types of lighting controls ( autotrans- 
former, reactance and for 
fluorescent or incandescent lamps. 


resistance ) 





Design aid for intermittent duty 
A power resistor used only intermit- 
tently may be used at wattages in excess 
of its continuous-duty rating. 


PERCENT OF SINGLE UNIT RATING 


osteesesss ess 


Seethen Ys 
Out of each o & 30 
The curve above will help designers 
figure allowable dissipation increases for 
Ward Leonard Vitrohm and Ribflex re- 
sistors for various duty cycles. Assumed 
maximum temperature rise: 375°C; re- 
sistor spacing : 2% in. This is one of many 
useful curves contained in our 64-page 
Catalog #15—ask for it today. 6.7 


WARD LEONARD (Wy) 


ELECTRIC COMPANY 

63 SOUTH ST., MOUNT VERNON, N.Y. fh) 
BR eelO- Engineered Contos Since (892 

RESISTORS - RHEOSTATS - RELAYS - CONTROLS - DIMMERS 

May, 
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New Parts and Materials continued 


[his sensing tube is connected to 
a microswitch rated at 15 amp, 125 
v, ac. A control panel with a pointer 
and scale showing the complete range 
of the thermostat is linked to the 
microswitch. 

Accuracy is from 4 to 4 per cent 
of full range. The temperature sensing 
element is completely mechanical and 
not affected by vibration, voltage 
fluctuations or stray magnetic fields. 
Dept. 15, Franklin Dales Co., 180 
E. Mill St., Akron, Ohio 

For more information— 
Circle 75, inside back cover 


Pushbutton and 
Selector Switches 


A line of explosionproof and dust- 
tight switch stations is available in 
surface mounting types for control 
circuits of 600 v, ac, max, for hazardous 
locations of Class 1, Groups C and D. 
Both standard duty and heavy duty 
types are furnished in a variety of 
single and two element stations single 
or double pushbutton, single selector 
switch, or single pushbutton and selec- 
tor switch units. They are offered in 
either button-operated or rocker arm- 
ictuated mechanisms. Russel & Stoll 
Co., Inc., 125 Barclay St., New York 
7. oo a 

For more information— 


Circle 76, inside back cover 


Multiple Passage 
Rotary Joint 


This joint contains four separate 
rotating passages; the large or outside 
passage operating on a different center 
of rotation than the inner rotating 
members, thereby compensating for 
roll eccentricity. This eliminates any 

(Continued on page 288) 
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CHAIN DRIVE 
POSITIONS 


Illustrated here are several 
chain drive positions. Figures 
1 to 5 are using a horizontal 
center line and slack strand is 
preferably on lower side. Fig- 
ures 6 to 9 are vertical drives. 
Verticals, if possible, should 
be placed slightly off the verti- 
cal plane. Figures 1 to 4 and 7 
and 9 are considered good prac- 
tice. Idler sprockets as in figure 
10 take up chain slack where it 
is not possible to use adjustable 
centers. Idler sprockets should 
be applied against the slack 
side of chain as near as possible 
to the fastest moving sprocket. 


FREE TEXT! ACME'’s catalog is 
filled with chain facts, valuable 
data and tables that enlighten and 
save you time. Full table of sizes, 
strengths and list prices of cable 
and roller chain included. FREE 
upon request to engineers and de- 
signers. Write ACME CHAIN 
CORP., Dept. ID, Holyoke, Mass. 





ACME chains and sprockets 
ore of unexcelled quality 

available from distri- 
butors oll over the U.S.A 
ond Canade. Contact 
yours, or write directly 
fo us. 

> 


Telephone: JE 2-9458 























HOLYOKE 
MASSACHUSETTS 





for long lite. 


n steel 


Warne 


SERIES 


Your 
choice 
of 
mounts 


INDUSTRIAL SOLENOIDS 


Decco’s Series 50 offers more power—longer stroke with the same 


dependable quality and performance that has made Decco the top 


name in industrial solenoids. 


There is a Decco solenoid for every requirement. Built to give 


better service for a longer time. Solenoids engineered and modified Direct 


current 


to your requirements. Let us discuss your problems. cite 


For complete information write— 


SOLEROLDS 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 
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save money with a seal that needs 
only 60-100 micro-inch groove finish 
to replace O-rings that need 10-20. 


22-S aN LVI-YOLVEVGHOD HSINIZONDIN 


minnesota rubber’s 
money-saving new 


Why New Design Seals Better 

Quap RInNGs eliminate “spiral twist’’, a common 

cause of packing failure. At any pressure, less squeeze 

is required with QuapD RInGs than with O-rings. Truly 

effective sealing even for pressures as low as 0-5 psi. 

Quap RrnGs also give a positive seal under high vacuum. 

The 4-lip sealing surfaces reduce breakout and running friction— 
giving longer life. Seal perfectly even with a rougher groove finish. 


Why Minnesota Rubber Seals Last Longer 

Quap RInGs are injection molded by exclusive Minnesota Rubber 
process. Result is increased resistance to abrasions and chemical 

actions due to unequalled high density. Evidence of greater density is 
shown here in cross sections of Standard Buna N compound, .027” x .019’, 
magnified 240 diameters by University of Minnesota. 


Free Samples and Data 

Free samples of QuaD RInNGs are available together with a 
descriptive brochure with technical information and installation 
data. QuapD RInGs are the result of intensive research and 

field testing. Made to closest possible dimensional tolerances. 
We urge you to inquire about this revolutionary 

new seal today. 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 
Dept. 203, 3630 Wooddale Ave., Minneapolis 16, Minn. Phone: WEst 9-6781 
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New Parts and Materials continued 


binding action between rotating 
PARTS LAST LONGER... if they're centrifugally * 5 
cast by the Shenango process. Tougher parts 
because of finer, pressure-dense grain, greater : All rotating members 
strength, better elongation and freedom from 
sand inclusions and blow holes. There’s mini- 

mum waste, less machining. The large bronze tolerance can be as much 

liner and seat ring shown here are typical of in. his variable leneth of 
various parts, large and small, ferrous and . : és } hich ; ; 
non-ferrous, regularly produced in Shenango’s ' rotating member (which is stainles 
modern plant. Informative bulletins give all the steel tubing) does not have to be 
facts. Write to: Shenango-Penn Mold Company, 

Centrifugal Castings Division, Dover, Ohio. 


bers 


removed and the variati 


held to any close tolerance. Seals are 
inserted in accordance with the servic« 
requirements. Rotherm Engineering 
Co., Inc., 7280 W. Devon Ave.. Chi 


vat eS 
SS oa :, cago 31, Ill 
a 


» 


For more information 
Circle 77, inside back cover 


Miniature Speed Control 


This new miniature 
12 in. dia. It is 
accuracy of + of |] 

ted for a uniform o 
t 1.5 millior opel! 
I ed Products, In 
Bedford, Ohio 

For more information 
Circle 78, inside back cover 


Acie f) Ki AIA castincs 


ry yy KIAY 


COPPER, TIN, LEAD, ZINC BRONZES' + ALUMINUM AND MANGANESE BRONZES | ‘ . 
MONEL METAL + WNI-RESIST + MEEHANITE’ METAL + ALLOY IRONS nc O pressur vitches and 


(Continued on page 292) 
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Unusual air dielectric test is only 
ous tests continually carried « 
dustry better insulating mater 


NEWS ON Moisture resistant and Gnencienaity stable 
PHENOLITE epoxy resin and glas iS ite 


G-10-8¢ meets MIL-P-18 [ f tion for 


critical electrical and electroni 
FLECTRICAL Flame retardant PHenoLm 
< 


1utes, tap ¢ hanger switches 


barriers and supporting men 
INSULATION = eee 

Low cold flow is the ou 

PHENOLITE E-2040 for radi 


Three new PHENOLITE® electrical laminates by atures ave low sacisture 2 


NATIONAL feature superior dimensional sta- _ rata agin, enh 8 ary 
bility, exceptional flame retardance, unusually De ee ~ = 
low cold flow. power Or electroni — itions 
tional. Our staff of Appli 
Just when designers need them most, from Nation- help you find the right answer 
al S R 


Research Laboratory come tested answe grades of versatile PHENOLIT! 


to three of the electrical industry’s stubbor: details of these three new PHENO 
per ae problem for technical bulletins. Address Department 


See us at Philadelphia—Design Engineering Show—May 14-17—Booth No. 212 


4 NWATIONAL VULCANIZED FIBRE oe 


/ 3 99, DELAWARE « In Canada: National Fibre Company of Canada, Ltd. - 


VULCANIZED FIBRE © PHENOLITE LAMINATED PLAST! @ PEERLESS INSULATION © KENNETT 
RECEPTACLES @ VUL-COT WASTEBASKETS © LESTERSHIRE TEXTILE BOBBINS © ¥V T PR 
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whatever you make - wherever you are 


RUBATEX CAN HELP YOu 


here's why 


“| offer better performance cheaper— because 
of my superior ability to form an effective seal 
even though the surface to which I'm applied may 
have minor irregulorities. 


“I take up large dimensional tolerances making it 
possible for plastic and glass ports to be 
tightened down with no danger of breakage 


“Costwise I'm a big money sover, as most gasket 
requirements can be cut from sheet stock—no 
expense of molded-on skin. 


“My unique closed cellular structure will not 
absorb oxygen, moisture, dust, dirt—even at cut 
edges—eliminates need for special coating or 
molded-on skin. 


“There's no restriction on my outline of shapes 
and | can be cut to any size. 


“What's more, my inert nitrogen-filled cells offer 
greater cushioning and resiliency than other soft 
rubber materials.” 


Or 
, 


S 


Write for information as to how you can get 
better performance cheaper with Rubatex. 


GREAT AMERICAN INDUSTRIES, INC. 
RUBATEX DIVISION, Bedford, Virginia 


o 
Ee 
Cc 

IS 

= 
BS 


e 


Product Engineering — May, 1956 





Facts Speak for Themselves 





a | Facts prove Chrysler modern V-8 industrial 
power offers greater adaptability, greater 
4 ° ° ° 
power and higher mechanical efficiency 


Size, speed range, horsepower, torque and efficiency . . . 
these are the most important considerations in selecting 
power for any equipment. Like every component part, 
the engine must be judged on the facts. 


The Chrysler Industrial Model Ind. 56 V-8 Engine and 
a competitive engine of virtually the same piston dis- 
placement, permit a fair comparison and serve as a good 
example of the superior performance you may expect 
from Chrysler Pedigreed Power. 





Chrysler Ind. 56 34%" width 800 to 3000 92 h.p. at 1600 rpm 
V-8 Industrial Engine - 49%" length | continuous rpm 116 h.p. at 2000 rpm 
331 cubic inch displacement | 45%" height 138 h.p. at 2400 rpm 


Competitive Engine — 27%" width 600 to 2400 76 h.p. at 1600 rpm 
330 cubic inch displacement | 51'%" length continunes rpm 91 h.p. at 2000 rpm 
46'%." height 104 h.p. at 2400 rpm 


302 ib/ft at 1600 rpm 
306 Ib/ft at 2000 rpm 
303 Ib/ft at 2400 rpm 


1210 feet 
per minute 





248 Ib/ft at 1600 rpm 
240 Ib/ft at 2000 rpm 
230 Ib/ft at 2400 rpm 


1450 feet 
per minute 





16.5% less 
piston speed at 
any comparable 
engine speed 


21% greater h.p. at 1600 rpm | 21% greater torque at 1600 rpm 
28%, greater h.p. at 2000 rpm | 28% greater torque at 2000 rpm 
32% greater h.p. at 2400 rpm | 32% greater torque at 2400 rpm 


Chrysler Advantage less length 


and height 


22% greater 
speed range 




















The Chrysler Ind. 56 V-8 Engine offer money-saving, money-making Chrysler Ind. 56 Engine— 


331 cubic inch displacement. 


offers greater power, greater flexibil- 
ity of operation, higher mechanical 
efficiency, and smaller over-all size 
These advantages—plus an appreci- 
able savings in the lower initial cost 
of Chrysler Industrial V-8 Engines — 
add up to power you can’t beat. 


All Chrysler Industrial Engines—230 
to 413 cubic inch displacement— 


advantages. Each can be equipped 
for use with gasoline, natural or pro- 
A Chrysler Industrial 
Engine Dealer will be glad to help 


pane fuels. 


you. Find him in the yellow pages 
of your phone book, or write direct 
for detailed information: Dept. 35, 
Industrial Engine Division, Chrysler 
Corporation, Trenton, Michigan. 


CHRYSLER 


INDUSTRIAL ENGINES 


INDUSTRIAL ENGINE DIVISION e CHRYSLER CORPORATION 





Whatever your product-Chrysler will work with you to power it! 





Variable Speed — Styled For 
Compact Machine Designs 


Horizontal 


left or right) 


45° (left or right) 
Vertical 


REEVES 


FRACTIONAL Vari-Speed MOTODRIVE 


WHERE DO YOU NEED | 
i THE OUTPUT SHAFT? | 


> Reeves fractional hp. Motodrive is a 
complete power package, engineered in 
eens hin, ennteadiie, over 100 assemblies to fit wherever your 
or vertical down 


ST TTA 


design calls for variable speed. 

Choose from vertical, 45° or horizontal 
models in 4 to 1 hp. get stepless 
accurate speeds—within a 2:1 to 10:1 range 
—from as low as 3 rpm to a maximum 
of 4660 rpm. 

Available in standard, weather resistant, 
totally enclosed or splash-proof enclosures; 
full range of manual or automatic controls. 

REEVES Motodrive—the right speed for 


YW 


every need .. . in any place. 


Write Dept. K23—M543 for ratings and dimensions 





T 


Stop in Booth 220 
Design Engineering Show, May 14-17 








REEVES DIVISION + COLUMBUS, INDIANA 


RELIANCE tncinteinece-° 





New Parts and Materials continued 
1 float-controlled switch are provided 
for connection to a control panel, if 
desired, to actuate an automatic alarm 
system or controls when air pressure 
fails, when excessive pressure develops 
in the oil reservoir, or when the oil 
supply needs replenishing 
I'he device measures 12 x 11 x 9 
in. It contains all necessary controls 
plus a 2 gal oil reservoir. C. A, Nor 
gren Co., 3499 So. Elati, Englewood, 
Colo 
For more information— 
Circle 79, inside back cover 


Swivel Caster That Locks 


This swivel caster becomes rigid by 
turning a special pin. When the pin 
is moved, a cam-operated plunger en 
ters a special notch in the yoke base 
of the caster rig and sets the caster 
in a rigid position. Rapids-Standard 
Co., Inc., 342 Rapistan Bldg., Grand 
Rapids 2, Mich. 

For more information— 
Circle 80, inside back cover 


Hermetically Sealed Switch 


A sine switch is a snap-action unit 
that has an actuating arm which oper 
metal diaphragm 


ates a wave-typ¢ 


(his arm is locked to eliminate r 
tating. The switch is sealed in a con 
trolled atmosphere and internally de 
signed to provide maximum clearance 
between current-carrying parts. spencer 
[hermostat Div., Metals & Controls 
Corp., 34 Forest St., Attleboro, Mass 
For more information— 

Circle 81, inside back cover 


Six-Digit Counter 


An electrical impulse counter with 
instantaneous electrical reset is suit 
able for flush mounting, measuring 
1g x 2% x 44 in. The standard six 


(Continued on page 295) 
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Not a Drop of Leakage. . 


—_ re... 


ee 


attached to these shellac-cutting tanks. 


y 


ed 


—- on 
a RS 
st a * ~ &ey 


. that’s the way Rockwood Ball Valves prevent clogging of the pipes 


No leaking, no maintenance 
...no wonder — they’re Rockwood Ball Valves! 


Rockwood Ball Valves give you 
leakproof, trouble-free performance! 
The Parks Company of Fall River, 
Massachusetts, have had Rockwood 
Ball Valves on this line for 3 years 
without maintenance. 

Rockwood Valves prevent dripping 
and clogging of the pipe line, keeping 
production at a steady uninterrupted 
pace. There has to be a good reason 
for this kind of outstanding perform- 
ance and there is! 

In fact, there are four excellent and 
exclusive reasons why Rockwood 


ROCKWOOD 


FULL, R 
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Ball Valves can give you such de- 

pendable service 

Full Round Flow no change in 
shape or volume of fluid stream 
no turbulence — no minimum loss 

Quick Opening and Closing — only 
a quarter turn needed 

Longer Wear-Resistance — chrome- 
plated bronze ball withstands abra- 
sion, pitting and scratching 

Leakproof Seal pressure of fluid 
automatically positions ball against 
seat to form tight seal. 


BALL VALVES 


FLOW 


If you are not now using Rockwood 
Ball Valves, send coupon today for 
complete information. Valves come 
in all pipe sizes. Tested and listed by 
Underwriters’ Laboratories, Inc. Dis- 
tributors in all principal industrial 


a 


ROCKWOOD SPRINKLER COMPANY 
812 Harlow Street 
Worcester 5, Mass. 


Send me illustrated folder V-4 on 
Rockwood Full-Flow Ball Valve 


Name 
Titl 


Compa 





TDA DRAKS 


"ft rotates..- 


Better control 
for the 
“heavyweights” 


NEW TIMKEN-DETROIT 
HEAVY-DUTY “P” SERIES POWER BRAKES 


No earth mover is any better than its brakes. 
Dependable control is indispensable on all big con- 
struction vehicles. So it’s important that manufac- 
turers specify brakes that are large enough, safe 
and durable. No contractor can afford to have essen- 
tial earth moving equipment side-lined because of 
brake problems. 

Now! Timken-Detroit Brake Division offers the 
new Heavy-Duty “P” Series Brakes to give manu- 
facturers greater dependability . . 

. and longer service. 


. better control 


The “P” Series Brake utilizes a unit-mounted de- 
sign that offers a self-contained, compact assembly. 
Camshaft and air chamber support brackets are 
mounted directly onto the brake spider. (Inboard 
chamber mounting design is also available.) 

Temperatures during operation are lower and 
liner life is longer because of the open-type spiders 


©1956, R S & A Company 


For every industrial, agricultural or automotive 
application where braking is required! 


which assure good internal ventilation and rapid 
Timken® %4 


provide greatest thickness where most wear occurs 


cooling. ’ “Econo-liners” are tapered to 
. less waste material at reline. 
Other “P” Series Brakes: 


treated, malleable iron brake shoes 


features of new heat- 
securely 
constant lift S-type, heat- 
needle bearing camshaft 


riveted brake linings... 
treated cam 
mountings .. 
pin holes 


sealed, 

. long-life bronze bushings in anchor- 
. hardened, rust-proofed anchor pins. 
“p” Series Brakes are available in a 
range of capacities and sizes to fit every operating 


complete 


requirement. For expert consultation, contact 
Timken-Detroit Brake Division. Complete specifica- 
tions and information on “P” Series Brakes are avail- 
able. And a staff of experienced engineers is ready 
to assist you with any problem you may encounter. 


TIMKEN 
BKAKES 


L SPRING AND AXLE COMPANY 


TDA plants at: Detroit, Michigan * Oshkosh, Wisconsin + Utica, New York 
Ashtabula, Kenton and Newark, Ohio + New Castle, Pennsylvania 
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New Parts and Materials continued 


g 


digit models have a counting speed 
f up to 10 impulses per sé Landis 
& Gyr, Inc., 45 W. 45 St., New York 
N. ¥ 
For more information 


Circle 82, inside back cover 


Snap-Action 
Torque Solenoid 
Because axial shaft movement is said 
to be eliminated, there is no need to 
ibsorb linear shaft motion. Units can 
be coupled direct to the load, with 
out the 


omplicated linkages 


intervention of 
Any 


haft travel is supplied, from 5 to 60 


splines OT 


acge4>rec ot 


deg clockwise or counter-clockwis« 
small as ] 


without extra tooling charge 


tation, im imecrements as 


deg, 

User can obtain any torque curve 
needed—whether flat, or with emphasis 
at the start or the stroke. 


l'orque values come as high as 15 


finish of 


in-lb or more, in a unit 
148 x 12 in. long. Pacifi 
Inc., 208 Standard St., FE] 


Calif. 


measuring 
Solenoids, 
Segundo, 


For more information— 
Circle 83, inside back cover 


Through-Shaft 
Magnetic Disk Brake 
The unit is that the 
inotor shaft extends right through the 
center out bevond the end of the 


(Continued on page 298) 
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} 
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Offices in all principal cities 


adhesion? 


If poor paint adhesion is 
your problem, chances are 
you'll find the solution in 
the Turcoat Phosphating 
Manual. This booklet 
describes the complete 
Turcoat line, tells the full 
story of phosphating and 
includes a valuable 
“Phosphating Reference 
Chart,’ which quickly gives 
the answer to any paint 
adhesion problem. 


poor paint 


©: 
— 


FREE MANUAL 
shows how phosphating 
will solve your 

problems! 








If you are interested in 
permanent paint adhesion, 
write today for the Turcoat 
Manual. There is no cost 
or obligation. 


TURCO PRODUCTS, INC. 
Chemical Processing Compounds 
6135 So. Central Ave., Los Angeles 1, Calif 
Factories: Newark, Chicago, Houston, Los Angeles 


4 
| 
! 
| 


-p--------- 


Please affix coupon to company letterhead 


TURCO PRODUCTS, INC. 
6135 So. Central Ave., Los Angeles 1, Calif 


Please send me a copy of the Turcoat Manvol 


, without cost or obligation 
You will be assured of a per- ; _ 


manent paint seal, simply by 
using Turcoat as a bond for 
organic finishing. 


Name 





Title 
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THUMB 

YOUR WAY 
TO BETTER 
PRODUCTS 


The product-design engineer most valued by his 


i 


management .. . can find solutions to problems when 
they are most needed and wanted . . . can bring the 
benefits of new ideas and proven engineering prin- 
ciples to his company’s products. Product Engineer- 
ing’s PRODUCT DESIGN DIGEST ISSUE helps 
you to be such an engineer. Thumb-indexed for quick 
reference, it puts at your fingertips hundreds of the 


most significant developments in the field of design 








engineering . . . facts and valuable data not readily 
available anywhere else. Over 21,000 technical ar- 
ticles will be screened by our separate, full-time, 
year-around editorial staff to make sure that the 
1956 DIGEST ISSUE is the most helpful one yet. 
And, of course, you will get this valuable reference 
issue in mid-October as part of your subscription to 


Product Engineering. 


Product Engineering 
@ THE McGRAW-HILL MAGAZINE OF DESIGN ENGINEERING 
McGRAW-HILL BUILDING, NEW YORK 36, N.Y. 
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HORSEPOWER 


CENTER DISTANCE 


of the shaft. 








4” , a 10” 12” 15° 


WE LEFT COMPETITIVE 


RATINGS OUT OF 


THE CHART PURPOSELY.. 


. because we think the load-carrying capacity of Cone-Drive 
speed reducers is pretty impressive all by itself. Then, we've 
also got a lot of friends in the worm gear speed reducer busi- 
ness. And they make pretty fair reducers themselves. 


Two things are responsible for the high capacity of Cone- 
Drive speed reducers. First, we use extra-heavy gears mounted 
on oversize taper roller bearings in reinforced, heavy housings. 
Extra ‘beef’ alone accounts for part of our capacity. 


Even more important, however, is the Cone-Drive double- 
enveloping worm gear design. Here, we literally wrap worm 
and gear around each other to put “% of all teeth in continuous 
full-depth contact. This results in spreading tooth contact ovet 
a greater area, reducing pressure on individual teeth, increas- 
ing load capacity and life of the gearing. 


Ask for Bulletin 600C without obligation. 


COUTS CHVELEFEND COAG C805 6 WEED REDUCERS 7171 &. Mettichels Reed + Dewent 12, michignn 


18” 


New Parts and Materials continued 


brake, permitting drives off both ends 
I'he brake can be mounted 
m NEMA frames 65-C, 66-C, 182 
ind 184. Stearns Magnetic, Inc., Mil 
W iukee, UW 1S 


For more information— 
Circle 84, inside back cover 


Motor Base for 
V-Belt Drives 

l'his motor base automatically com 
pensates for belt stress and maintains 
exact belt tension for 
tions. The 
the belt tension. 


ill load condi 
greater the load the greater 

Belts can be changed without dis 
turbing the mounting. 
NEMA frame 
from ¢ to 74 hp, and is designed for 
use with horizontally positioned drives. 
It is not for use on wall or ceiling 
mountings. Lovejoy Flexible Coupling 
Co., 4873 W. Lake St., Chicago 44. 


For more information— 
Circle 85, inside back cover 


It is available 


in four motor S1Zes 


Four-Way Solenoid Valve 


A valve produced for the control 
of air, water and light oil to 150 psi 
is designed to JIC specifications. The 
solenoid is inoperative when its cover 

(Continued on page 300) 
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Today there are giants at Wyman- 
Gordon! Among them the largest single 
machine ever constructed — a 50,000 ton 
closed-die forging press — is now produc- 
ing larger forgings with thinner sections 
and closer tolerances than ever before. 
Companion giants include 35,000 ton, 


on es 
\ saison as aes 









* e ai 
ee big 
at ay a View 
4 ti iet - Ses S | Fey ; 
2” boss SSD os ad “4 






18,000 ton, 7,000 ton presses representing 
the greatest forging press capacity assem- 
bled under one roof in the world — 110,000 
tons ready to meet the demands of industry 
today and tomorrow. Wyman-Gordon, 
greatest name in forging — is “Keeping 
Ahead of Progress”. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM * 
WORCESTER 1, 


HARVEY, ILLINOIS 


MAGNESIUM ~-« 


STEEL ©* TITANIUM 





MASSACHUSETTS 


DETROIT, MICHIGAN 





Official U. S. Navy Photograph 


‘Diamond H’ Aircraft- 
type Relays Go to Sea 


in the Nautilus 


Their reliability proven in such critical land and air applica- 
tions as guided missiles, jet engine controls and fire control 
systems, “Diamond H” miniature, hermetically-sealed, air- 
craft-type relays were chosen by Westinghouse for an im- 
portant role in the world’s first atomic-powered submarine. 
They’re used in the reactor control system of the Nautilus. 


Possible performance characteristics of 
“Diamond H” Series R 4 PDT relays 
span such broad ranges that the modifi- 
cations which can be arranged to meet 
particular sets of requirements are almost 
endless. They’re fully described in Bul- 
letin R250, a copy of which is yours for 
the asking. Our engineers will gladly 
work with you to develop a variation 
for your specific need. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Avenue, Hartford 1, Conn. 


New Parts and Materials continued 


is removed, and there is a manual over 
ride which is safe against accidental 
actuation. The conduit connector is 
threaded and the pressure ring termi 
nals are on 6 in. free leads. The 
solenoid and the junction box are 
protected by captive cover plates which 
seal them against airborne contami 
nation. The cover plates themselves 
are secured by captive screws. The 
valve can be quickly removed from the 
sub base simply by loosening three 
body clamps. 

The valve can be converted to any 
practical current or voltage, ac or de, 
by a coil change. Barksdale Valves, 
5125 Alcoa Ave., Los Angeles 58, 
Calif. 


For more information— 
Circle 86, inside back cover 


Lampholders for Two-Pin 
Miniature Lamps 


These units are for use with GI 
No. 10. 12 or 15 lamps They are 
supplied with wire leads or solder 
lugs, with or without jewel assembly, 
on a variety of mounting brackets 
Drake Mfg. Co., 1711 W. Hubbard 
St., Chicago 22, Il. 

For more information— 
Circle 87, inside back cover 


Miniature Clutch-Brakes 


A line of electro-magnetic combina 
tion clutches and brakes is available 
for electronic and instrument applica 
tions. Standard units deliver either 
brake or clutch torque when energized. 

(Continued on page 303) 
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parikers 


for 


MATERIAL 
HANDLING 


Ever been caught 

“dead center” on design just 
needing a “spark” to trigger 

the idea you need to get 

going again? 

Perhaps there's an idea here 

for you a different use of 
chains and attachments that might 
help you find a better, more 
efficient way to move materials. 


For example, in the complete CHAIN 

Belt line, there are dozens of 

different types of chain attachments 

that can be used in hundreds 

of different ways 

Bars, rods, slats, plates, tripping 

mechanisms, pins, tabs and many 

other devices can be simply fastened 

to chain attachments to perform a 

multitude of tasks. Many chains can 

operate as conveyors without attachments 
using their surfaces as a carrier 

There are virtually no limits to the 

things you can do with efficient 

chain and attachments. 


We'll be happy to work with you ... to see 
if we can come up with an idea that 

can solve your problems. Your CHAIN 
Belt District Sales Engineer can be a real 
help to you, backed by our conveyor 


chain engineers 


TURN THIS PAGE FOR MORE INFORMATION 


CHAIRS!) BELT COMPANY 


LEADERSHIP .. . through creative engineering 





IDEA SPARKERS (CONTINUED) 


Why not send for informative literature e 

on conveyor chains and attachments? CONVEVOR CH A NS 
You'll be amazed at ideas you'll get ° l 

just from looking over the many 

attachments you probably never AND A T T ACHME N T by 
dreamed existed. Just mail 

the coupon below. There 

is no obligation. 


- 


ex Roller Chain with an 


L 3 attachment 
Rex Roller Chain with a 


D-3 attachment 


a ee ee 


1. attachment 


Rex Double Pitch Roller Chain with an 
M-2 attachment 


Rex Double Pitch Roiler Chain with a 
D-1 attachment 


Rex Chabelco Steel Chain best 
where loads are heavier or where 


operating conditions are severe 


Rex 9250 Chain for carrying 
boxes, cartons, large cans. Will flex 

in two planes. Made in wear-defying 
Rex Z-Metal. 


Rex TableTop Chain ... a flat, level 
carrying surface, ideal for cans, bot- 
tles, jars, small parts and packages 


SELF-ALIGNING ROLLER BEARINGS 


For effective protection of equipment 
for longer service life at lower 
power costs, investigate Shafer Self- 


CHAIN Belt Company Aligning Roller Bearings... Combining 
Dept. DP-3 all the advantages of ball and roller = 


Milwaukee 1, Wis. bearings, these efficient units are your 


; ‘ best choice for economical service. 
Send me informative literature on Rex Conveyor 
Chains and Attachments 


Have my CHAIN Belt District Sales Engineer call 


NAME 
COMPANY 


. 
J 
* 
. 
« 
ADDRESS : CoHAISG!] sect company 
- 
= 
. 
2 


CITY ZONE STATE MILWAUKEE 1, WISCONSIN 
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brake 


normaly 


Ihe device erates a when 


energized and is clutched 
when de-energized 

High performance is coupled with 
small size and light weight The 
servo-mounted units are available with 
output shaft at either or both ends 
Units operate on d-c voltage. 

l'ypical models are 0.59 x 0.93 in 
long (excluding 


shafts 


input and output 

, weighing 0.8 oz and delivering 

+ in-oz combined brake and clutch 

torque \. J. Thompson Co., Route 
| Box 812, Florissant, Mo 

For more information— 

Circle 88, inside back cover 


Molded Plastic Handle 


his plastic handle is for machine 

tools, tractors, chain saws, dies and 

fixtures. It is stocked in xe-20 and 

4-20 sizes. Chicago Screw Co., Div. 
Standard Screw Co., Bellwood, Ill. 

For more information— 

Circle 89, inside back cover 


Self-Aligning Duplex 
Bearing Assembly 


Adaptable to both vertical and hori 
zontal mounting, this product com 
bines two sleeve bearing ball assem 
blies in a single rigidized steel housing. 
[his unit is available in two shaft 
sizes, } and | in. complete. The range 
of shaft sizes extends from 4 through 

(Continued on page 306) 
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You can 
do things with these 
hew ceramic magnets YO 


COULDN'T DO BEFORE! 


~~ 1 Ae 


TOs 


CERAMIC MAGNETS for HIGHER PERMANENCE 
plus ALMOST 100% ELECTRICAL 


RESISTANCE... AT LESS CosT! 


THE UNIQUE Properties of Stackpole Ceramagnet permanent magnets 
pave the way to new engineering concepts In magnetic usage 
Moreover, the low cost of their non-critical ceramic material now 
makes magnets practical for applications where price of metallic 
units was formerly prohibitive 

For instance, Ceramagnet offers extremely 
demagnetization 


high resistance to 
without “keepers” or closed circuit con 
ditions, and even in the presence of 
Practically 


strong opposing fields 
a non-conductor, Ceramagnet is ideal for high 
frequency or high-voltage 
1650 oersteds. Remanent induction is 2010 


Weight is only 4.85 gms/cm 


circuits. Coercive force is 
approximately 
gauss Temperature charac 
teristics 


to 400°C, 


including retrace are linear 


WRITE FOR BULLETIN RC-IOA 


Electronic Components Division 


STACKPOLE 
CARBON COMPANY s:. Marys, Pa. 


Canadian Representative: Wm. T. Barron, P.O. Box 74, Toronto 14. Ont 








TITANIUM’s Rating in Etching Solutions 


Special purpose racks, with a nonconductive 
protective coating can effectively be used in 


many electroplating or etching solutions. 
Etching Solution Rating 
H;P0,-CRO, at 180°F Excellent 
Alcoa R5 Bright Dip at 190°F Good 
H»SO,-CRO, at 180°F Good 
50% HNO, at Room Temp. Fair 











how TITAN UJ M cuts costs 


of anodized aluminum 


Racks used for anodizing aluminum parts lead a rugged 
life. Sulphuric acid, and other highly corrosive solutions 
in which they’re used, quickly eat up racks of ordinary 
materials . .. and production and labor costs go up. 

But, made of TrraANruM, these same racks last indefi- 
nitely. For TrTANtUM is not affected by any of the solu 
tions used in anodizing — is exceptionally resistant to 
most forms of corrosive attack. And TrTANTUM’s high 
strength helps cut rack maintenance to practically zero. 

For example, the anodizing racks shown here were 
designed and made by Omega, Inc., Litchfield, Connecti- 
cut. Joseph Reed, Jr., Omega’s president, sums up 
TITANIUM’s advantages this way: “True, the TITANIUM 


REM-cRU 
TITANIUM 


304 


rack costs approximately three times as much as a con- 
ventional rack, but for any production run which will 
demand three or more sets of special purpose aluminum 
racks, TITANIUM is definitely the choice. After such runs, 
TITANIUM racks are still in good condition for future use.” 


This is no isolated example of how TrraNruM is cutting 
production costs. If you have an application calling for 
a metal that’s strong (TITANIUM is as strong as steel, but 
weighs only half as much) , corrosion resistant, and easily 
formed by normal shop methods, then TrraNruM may be 
for you, too. Your REM-CRU representative will be 
glad to help you make the best use of this versatile n.tal. 


To keep abreast of the latest developments on this 

vital metal, write to Dept. P-5 for the Rem-Cru Review— 
a free periodical presenting the latest technical 

data on titanium alloys. 


REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 
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Why limit yourself to “STOCK” sizes? 


Hannifin can ship 
the cylinder you need 
within 48 hours! 


CNEW AND EXPANDED PRODUCTION FACILITIES MAKE THIS POSSIBLE) 


Any mounting style in: 


Series "A" Square Head Air Cylinders—12" to 14” bore 
Series “‘H" Square Head Hydraulic Cylinders—12" to 8” bore 
Series “LW” Cast Head Air Cylinders—1” to 12” bore 


Strokes Rod Ends 


As specified to 60” Catalog standards, including standard alternates. 
Most special rod ends require only 24 hours longer. 


Cushions Quantity 


Either or both ends if required Normally any quantity you need for rush jobs. 
For large quantities specify your requirements. 


Do you have these two 
order by phone newest Hannifin catalogs? 
When the need is urgent - 
call long distance. BULLETIN 113— 


Experienced sales engineers Series “H" 


will handle your order Hydraulic Cylinders 
BULLETIN 213— 
Series “A” 

CALL HANNIFIN CYLINDER SALES Air Power Cylinders 


Des Plaines Number— VAnderbilt 4-0151 
From Chicago Phones Only—ROdney 3-4000 Write for your copies 


HANNIFIN 


Hannifin Corporation, 525 S. Wolf Road, Des Plaines, Ill. 
Air and Hydraulic Cylinders « Hydraulic Power Units « Pneumatic and Hydraulic Presses « Air Control Vaives 
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a better kind of power 
for the food industry 





The mark of an 
Extra Dependabie 
machine 


Investigate the standard and 
special motors engineered for 
food processing machinery 

by Electro Dynamic—America’s 
leading producer of 
custom-built motors since 1880. 


The red E.D. “power spot” 

is your assurance of extra 
dependable Electro Dynamic 
power—75 years in the making 
—yours today at no extra cost! 


1 to 250 hp. AC ond 
DC. Standard or 
special purpose. 
N.E.M.A, stondards, 


YNAMIEC 


ependable motors 
PRODUCT OF GENERAL DYNAMICS 
NEW... 


Write for 

Brochure 100 

and literature on 

new E.D. motors 

and drives. ki 





Electro Dynamic division of 
General Dynamics Corporation 
Bayonne, New Jersey 





E.D. “Selectrol” Variable Speed Drives Gear-ED-motors 


306 


New Parts and Materials continued 


+ 


1 in. The housing measures 54 x 4 x 2 

in. high, with shaft center height at 

1 in. Randall Graphite Bearings, Inc., 
Greenlawn Ave., Lima, Ohio 

For more information— 

Circle 90, inside back cover 


Snap-Back Recessed Handles 


Designed for use on instruments, 
dust covers, spare parts boxes, ele 
tronic and portable equipment, carry 
ing and reusable shipping containers, 
these handles open to 90 deg. The 
handles are available for load ca 
pacities from 200 to 350 Ib, and the 
smaller aluminum model for a 75-lb 
capacity. Skydyne Inc., River Road, 
Port Jervis, N. Y 

For more information— 
Circle 91, inside back cover 


Self-Aligning 
Roller Bearings 


Book 2658, 8 pp, describes adjust 
able single-row self-aligning roller bear 
ings, adjustable double-row bearings, 
and pre-adjusted double-row self-align 
ing bearings. It also gives engineering 
selection information, complete di 
mensional specihcations and recom 
mended fitting practices. Link-Belt 
Co., Dept. PR., Prudential Plaza, Chi- 
cago, Ill. 

For more information— 
Circle 92, inside back cover 


Control Thyratron 


The three new types of this 6.4-amp 
negative control thyratron all incor 
porate element and envelope con 
struction designed to provide maxi 
mum cooling. The GL-6807 has a pin 
type base and can be used interchange 
ably with the GL-5545. The GL-6808 
has flexible “flying” leads and the 

(Continued on page 310) 
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Illustrating the effective use 
of die castings in a complete 
set of Electric Saw Castings 
made in close cooperation 
with the Engineers and 
Designers ot Signal Electric 
Division of King-Seeley 
Corporation. 


Mass 
marketing 


wisdom 


with MADISON-KIPP zinc and aluminum 
die castings 


A PRODUCT having instant and striking eye To upgrade your product you may find that 
appeal sells more readily than one with a the skilled and seasoned mechanics at 
clumsy looking design. It sells better but Madison-Kipp can be very helpful. Many 


probably not on “looks” alone. The buyer, highly placed 


engineers and designers have 
consciously or unconsciously, may quickly found this to be true for over a quarter of a 
conclude that good looks are combined with century. 

more thoughtful engineering—and he is Please clip this ad as a reminder to contact 


right in such an evaluation. us when you have die casting requirements 


os = MADISON-KIPP CORPORATION 


206 WAUBESA STREET © MADISON 10, WIS., U.S.A. 


al 


Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering Originators of Really High Speed Air Tools 
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WOULD A TOUGHER STEEL CHANGE YOUR PLANS? 


New Lukens “T-1" steel has three times the yield strength 
of carbon steel—cuts equipment weight, cuts costs! 


@ Here's a new alloy steel with unusual 
resistance to abrasion, impact and atmos- 
pheric corrosion ... that stays tough at 
temperature extremes. And where extra 
strength is required from plate steel, Lukens 
“T-1" steel makes possible substantial over- 
all savings in material. 

If you plan or purchase bridge parts, con- 
struction machinery or any general indus- 
trial equipment, check Lukens “’T-1" steel 
now! Its rugged on-the-job performance can 
reduce maintenance expense and replace- 


ment costs—often provide longer service life! 

The latest addition to a complete line of 
carbon, alloy and clad steels, this all-purpose 
material is obtainable from Lukens in the 
widest range of plate sizes available any- 
where! Whether you want specific product 
information or the best ways to make the 
most of it, write to Manager, Marketing Serv- 
ice, 849 Lukens Building, Lukens Steel Com- 
pany, Coatesville, Pennsylvania. 

Whatever your plans—now’s the time to 
change to... 


LUKENS T-l" STEEL 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 
LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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Helpful Data from 


DE LAVAL 


How to Calculate 


Worm Gear 


Bearing Loads 


_ HP x 63025 
: N 


power transmitted and N = rev. per min. of worm 
0 ictal . sa 

= = = TANGENTIAL FORCE of worm, where 
Ti 

Pitch radius of worm in inches 

Pitch radius of worm gear 


r => 

[r2 = 

=>— (number of teeth in gear x axial worm pitch)] 
S P tan a 

i ee 
tan y 

a = Axial tooth pressure angle* 


= SEPARATING FORCE, where 


y = Helix or lead angle of worm* 
, Number of threads x axial worm pitch 





, lead 
= tan-*<s » Or tan- 5 
a TT) “4 TT, 


T= -_ WORM THRUST, or tangent force driving worm gear 
tan y 6 
* LEAD ANGLE 0°-35° use 27%° Pressure Angle 
LEAD ANGLE 35°-45° use 30° Pressure Angle 
BEARING LOADS 
Due to on Brg. | on Brg. II 
SS. 2 = = P 
P P a+b Py a+b Pu 
= a _ b 
a+b a+b 
Ty — oa Tr YS a 
. Xi he fx 2 bh 


VP? + (Su + Un)? = Ru 


S S S; S = Su 





Total Rad. VP? + (S; — U)? 
Load 

Thrust Load T 

Feed Lesd VP? + S: — Uy? Vii + T 

Due to on Brg. III on Brg. IV 


P P — = Um Pp — = Uy = Um 


c 


Ss S——, = Sm $— Se 





T ; , = Tm T - Ti 
Total Rad. 

Load VT? + (Urn — Su)? VTw'+ (Sv + Uy)? = Ry 
Thrust Load P 
Total Load VT iss! + (ass — Send” VR? + P? 





Speed Change 
Number of threads in worm 
Number of teeth in gear 





Gear rpm = N x 








= TORQUE INPUT to worm, lbs. inches; HP = horse- 





Reproduced by courtesy of 
New Departure Division 


Genero! Motors Corp on 


For simplicity in bearing 
load computations for worm 
gearing, the normal tooth 
force E is treated in terms 
of its three perpendicular 
elements, namely, P, the 
tangential driving force at 
pitch radius of worm; S, 
the force tending to separate 
worm from the gear, due to 
the pressure angle; and T, 
the thrust produced by 

the lead or helix angle of 
the worm. 


Catalog 5000 contains 
helpful worm gearing 
application and specification 
data. Write on your business 
letterhead to the De Laval 
Steam Turbine Company, 
801 Nottingham Way, 
Trenton 2, N. J. 





SAVE 


on original development costs 


by using REULAND ELECTRIC'S 


SPECIAL-MOTOR “LIBRARY” 


Over 900 Different 
MOTOR #810 7~ Electric Motors 








CAN BE STALLED OR “LOCKED” WITH 
CURRENT ON without damage. This 
torque motor automatically adjusts 
to intermittent load changes, yet 
maintains constant power. Avail- 
able in locked service duties of 5%, 
10%, 25%, 50% i¢ Le with 
maximum ‘stalls of 5, 20 or 60 


MOTOR 4569 \ minutes, or sree nth Do mail 


MULTI-SPEED MOTOR operates at dif- 
ferent speeds as desired. Available 
in 2, 3 or 4-speed ratings in the fol- 
lowing types: 
Constant Torque—Constant torque 
regardless of motor’s speed. 
Variable Torque — For loads that 
maintain their own momentum. 
Constant H.P.—Constant H.P. even 


MOTOR #617 \ at reduced motor speed. 














WAFER-THIN, AIR COOLED, TOTALLY 
ENCLOSED. Originally designed for 
ventilation and air moving installa- 
tions where it could be direct-con- 
nected to the fan within the piping 
or vent. Direct-fan attachment elim- 
inates pulleys, belts, brackets and 
fan shaft. Can also be supplied in 
open type for mounting out of air- 


stream. 
MOTOR #402 = 








HIGH STARTING TORQUE ON LOW 
STARTING CURRENT, plus variable 
speed are offered by the Slip Ring 
motor. Often permits using regu- 
lar current for getting heavy loads 
up to full speed. Cranes, heavy fans, 
printing presses and crushers are 
typical uses. Available separately or 
with single or double reduction 
gear reducers. 





REULAND'S “XPANDABLE’ DESIGN MEANS. ALMOST UNLIMITED ADAPTABILITY 


Don't pay for special motor development until you first check 
the Reuland SPECIAL-MOTOR LIBRARY. Reuland’s revolutionary 
new XPANDABLE DESIGN idea has produced literally hundreds 
of unique power packages, one of which may already be the 
answer to your needs 

Reuland also produces a complete line of standard electric 
motors. Free engineering ture will be sent upon request 
Your inquiry will be given prompt, personal attention 


REULAN eet hyp treaty ll 


Western Division: Alhambra 28, Calif. — Eastern Division: Howell 28, Mich. 


New Parts and Materials continued 


GL-6809 is made with spade lug 
terminals extending from the bas 
Maximum average cathode current of 
these motor control thyratrons 
imp and fault current 
Maximum negative control 
ie before conduction 
during conduction it 1s 
mum positive control grid 
0.20 amp with the anode positive 
0.10 amp with the anode 
General Electric Co., Schene 
For more information— 
Circle 93, inside back cover 


Single-Turn Potentiometers 


(his line includes all sizes from 
to 3 in. dia. Bases are of aluminum 
illoy, gold-anodized. Stainless _ steel 
clamp rings permit easy phasing ind 
secure clamping of ganged units 
Radial shaft play is reduced to 0 0003 
in. max, and concentricity 1s 0.0005 
in. All connections soldered or welded 
except sliding contacts which are of 
precious metal. Bronze bearings 
lubricated for life. 

lemperature range 1s 50 C to 

(Continued on page 314) 
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OPPER gives you more to talk about 


Are you in a business whose product needs con- 
stant selling? Most products do. 

Perhaps yours must be sold to many people... 
your own sales organization .. . distributors, re- 
tailers, consumers. 

Copper gives you more to say for your product. 

And especially where you’re selling against com- 
petition, copper can make the difference. 

For no substitute possesses the combination of 
characteristics you get . and offer .. . in copper 
and its many versatile alloys. 


Today, as always, the phrase “made with copper” 
signifies quality. 

That’s because people’s experience with copper 
is favorable. There is no doubt about copper’s 
performance. 

If mere acceptance isn’t enough for your product 

. if competition makes preference important 
give yourself the advantage of copper or one of its 
many alloys. 

You will find that COPPER gives you more to 


talk about——helps you sell! 


COPPER & BRASS 


RESEARCH ASSOCIATION 
420 Lexington Avenue, New York 17,N. Y. 


AN INDUSTRY SOURCE OF TE HNOLOGICAL AID N 

COPPER OR ITS ALLOYS PROVIDE THESE ADVANTAGES: 
Bes! conductor of Does not rust... 
electricity commercially \ high corresion 

available =SOUe resistance L 
vvVV¥ 
~~ 
May, 1956 
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LUDING A LIBRARY OF TECHNICAL LITERAT 


Best heat transfer 
agent of all 


wna sons ((fU)) 


RE AND A 


Easy to machine, 

form, draw, stamp, | ' 

polish, plete, etc / 2 
. a 


Welds readily . (A . 
excellent for 
soldering and brazing “\) 
ad 


31) 





GRC DIE CASTS MOVABLE PARTS IN ONE UNIT; 
NO ASSEMBLY, BETTER DESIGN, LOWER COST 


GRC “Intercast” swivel ring on left cast—assembled complete in single opera- 
tion. Ring on right required assembly of two screw machine parts plus a metal 


stamping. 


Qe 
as 


Wide Variety of Stock 
Parts Available from Gries 


Zinc-alloy and plastic molded prod- 
ucts and components covering hun- 
dreds of industries can be obtained 
from GRC. Industrial fasteners such 
as wing nuts and cap nuts, are pro- 
duced in great volume, along with sad- 
dlery, awning, drapery and window 
hardware items, nylon coil bobbins, 
washers and valve seats; die-cast 
gears and pinions in hundreds of 
standard combinations. Many other 
specific parts available; write for spe- 
cific information today. 


GRC Gives Help on Design 
and Production Problems 


To learn how designs can be sim- 
plified and assembly operations re- 
duced or eliminated, write for useful 
reference copy of Gries’ fact-filled 
bulletin. In addition, Gries’s staff is 

available to man- 
ufactuers for 
personal consul- 
tation on design 
and production of 
GRC automatic- 
ally die-cast and 
plastic - molded 
smal) parts. 





GRC Offers Extensive Facilities 





In the modern Gries plant, complete 
production facilities for small pre- 
cision parts plus a highly qualified 
engineering staff guarantee the manu- 
facture of even the tiniest, most in- 
tricate components to exact specifica- 
tions. In addition to complete produc- 
tion tooling and design development, 
comprehensive facilities are available 
for secondary operations . . . machin- 
ing, tapping, threading, assembly, etc. 
Practically all commercial finishes can 
be applied in the complete Gries plat- 
ing department. 


“Intercast”, exclusive Gries’ cast- 
assembly technique of die casting 
small zinc-alloy movable-parts af- 
fords production economies, better 
appearance in manufacture of pic- 
ture frame rings. 


Previously, Metalcraft Corp., lead- 
ing manufacturer of picture frames 
needed two screw machine parts, a 
metal stamping plus two asembly op- 
erations to complete their picture 
frame swivel rings. With Gries “Inter- 
cast” production, a single automatic 
operation casts the unit completely 
assembled, trimmed, and ready for 
use. The manufacturer eliminated as- 
sembly entirely, effected economies of 
over 50% and received a more attrac- 
tive component. 


“Intercast” is only one of the ex- 
clusive Gries die-casting techniques 
and processes that offer industry dras- 
tic reductions in production costs and 
new opportunities for improved de- 
sign. Unique GRC machines turn out 
simple or intricate small parts, com- 
plete, in one high-speed automatic 
operation. Many manufacturers have 
found that Gries facilities give them 
a better product while reducing costs 
and eliminating machining and assem- 
biy operations. 


Gries small zine alloy die cast parts 
are made to fit size, shape and toler- 
ance specifications precisely. Smallness 
is unlimited (maximum weight 4 
ounce, maximum length 1% inches) 
All are mass-produced at low cost in 
quantities of 100,000 to many millions. 


Send for further information on 
“Intercast” and other Gries small- 
parts production facilities, and find 
out how they can be applied to your 
particular problems. 


GRC will be at the Design Engineering Show; BOOTH 235-237 


a 


WORLD S FOREMOST 
PRODUCER OF SMALL 
DME CASTINGS 


GRIES REPRODUCER CORP. 


159 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 (Z ey 
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CLARE 
Spring-driven Stepping Switch 


(TYPE 11) Latest In CLARE line of uni- 
selectors, or rotary switches for 
completing, interrupting or 
changing connections in a suc- 
cession of electric circuits in 
response to momentary im- 
pulses of current. Provides 
millions of steps without read- 
justment. Send for CLARE Bul- 
letin No. 121. 





New CLARE RELAY designs 
keep pace with demands 
of modern high-speed equipment 


CLARE RELAYS for use in modern high-speed devices differ 
in size, shape, appearance and characteristics to meet a 
wide range of design requirements. 

One factor they have in common—ability to deliver ac- 
curate and dependable performance for millions, yes even 
billions, of operations WITH NO MAINTENANCE WHATSOEVER. 

A few of these outstanding CLARE developments are 
shown. There are many more. If your relay problem is new 
or unusual, CLARE sales engineers, located in key cities, may 
be able to bring you quickly just the relay you need. Contact 
C. P. CLARE & CO., 3101 Pratt Blvd., Chicago 45, Illinois. In 
Canada: C. P. CLARE & CO., 659 Bayview Avenue, Toronto 17. 
Telephone: Mohawk 3829. 


* 


Cable address: CLARELAY. j 


CLARE 


High Frequency 
Impulse Relay 


Electromechanical 
Latching Relays 


Assembly consists of 
two CLARE a-c or d-c 
relays with interlocking 
armatures. One a-c and 
one d-c relay may also 
be used. Many of these 
relays still operating 
satisfactorily after well 
over 15,000,000 opera- 
tions. Send for CLARE 
Bulletin No. 118. 





CLARE 





Mercury-Wetted Contact Relays 


A relay of the utmost 
accuracy and depend- 
ability which is capable 
of over a billion opera- 
tions at speeds to 60 
operations persecond. 
Cutaway view shows 
mercury-wetted con- 
tact switch sealed in 
glass. Available with 
up to 4 switches for 
multiple circuits. Send 
for CLARE Bulletins 
Nos. 120 and 122. 


A highly sensitive relay com- 


ee 


pletely free from contact bounce 
and capable of billions of opera- 
tions at extremely high speed. 


(Will follow up to 2,500 CPS.) 


CLARE 


Type J Heavy-duty 
Contact Relay 


Increased current carrying capacity is 
provided by the use of silver heavy-duty 
contacts which are riveted to the springs. 
Rating of 10 amperes, 27/2 volts d-c. Has 
exceeded 500,000 operations on motor 
load of six amperes—inrush current of 
15 amperes—at 70,000 feet altitude. Send 
for CLARE Bulletin No. 119. 


Send for CLARE Bulletin No. 117. 











CLARE RELAYS 


FIRST wm the mduatual fuld 








— 


THE (SHAPE OF THINGS IM MITT 


SILI-CONE PROVES REAL COOL 
FOR JET AIRCRAFT EQUIPMENT 


APPLICATION: 


for jet aircr 


PROBLEM: . 
The original PON 





a 


COMPANY 


NEW BEDFORD MASSACHUSETTS 
eos Precéston Molded RUBBER, SILICONES -"APCOTITE” BONDING 


Address all communications to 768 Belleville Ave., New Bedford, Mass. 
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New Parts and Materials continued 


125 C. Units have been designed and 

built to operate for 50 million cycles 

it 3000 rpm. Precision Line, Inc., 
63 Main St., Maynard, Mass. 

For more information— 

Circle 94, inside back cover 


Subminiature Relay 


Hermetically sealed relay measures 
1 in. sq, 1é& in. high. Operating tem 
peratures to 125 C with long-life chat 
icteristics at rated contact loads of 
2 amp at 28 v, de, or 115 v, ac. Coil 
resistance ranges of 50 to 10,000 ohm 
Hook terminals or straight pins for 
plug-in and printed circuit applica 
tions are standard. Available in Form 
\ B or C contact arrangement with 
i maximum of two poles. HI-G, Inc., 
Bradley Field, Windsor Locks, Conn 


For more information— 
Circle 95, inside back cover 


Tandem Transistor 


he d-c coupled transistor elements 
ire housed in a single case and form a 
simple two-stage cascade. The tandem 
transistor combines extremely high 
current and power gain with a high 
ratio of input-to-output resistances In 
iddition it is a variable-B (Beta 
transistor equivalent to a variable p 
(Continued on page 316) 
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NEW Webster 
Flow Divider 


THE MOST ECONOMICAL ANSWER 
—_ POWER STEERING 


and other dual applications 


WEBSTER’S NEW FLOW DIVIDER is a specially 
developed flow control valve specifically designed to 
provide the utmost economy in power steering and 
other applications where two separate hydraulic 
power circuits are to be served. It has been used with 
great success on agricultural equipment, road-build- 
ing machinery, materials-handling equipment, and 
for many other purposes. Its advantages include: 





Oeeeeetteer 





Greatest Economy ~- Use of the Flow Divider elim 
inates any necessity for a second hydraulic pump and 
driving medium —cuts equipment and installation costs 
substantially. 

Less Hydraulic Piping - Use of the Flow Divider 
TANDEM PUMP simplifies and reduces the amount of hydraulic piping 
COMBINATIONS required, since it eliminates the inlet piping which would 

be required for a separate pump, and it can be installed 
gr 


close to the secondary demand 


4 * , Flexibility - ‘The Flow Divider can be installed re 
i motely from the pump, thus providing greater flexibil- 
\. y 0 ‘we ity in the design of hydraulic circuits. 
ee 4) , 


Compactness + The small size (2"x 3x 5!4") of the 
ioe Flow Divider eliminates installation problems 
For those dual applications where you ap ie : qe , ; 
want two pumping units, Webster's In most applications the Flow Divider is adjusted 
Tandem Pump Combinations provide to provide constant flow to the secondary system. 
an economical, completely dependable For example, in power steering applications 24 gpm 
answer. Rated at 1000 psi and 1750 are constantly diverted to the steering circuit. How- 
rpm, these combinations are provided ever, Flow Dividers can also be adjusted to allot 
with a capacity range for the larger : ee ; " sea: 
Be = pump capacity proportionately between primary and 
pump from 4.8 to 29.0 gpm. The small Maeght 
pump has a capacity range from 1.0 secondary circuits. 
to 4.0 gpm. The Flow Divider has a capacity of up to 20 gpm 
at 2000 psi. A built-in damping device prevents 
noise, eliminates ‘‘hunting”’ effect. It can be 
provided with a built-in relief valve, if desired 
Write today for complete information | 


a 
AH-3 
[] Please send us complete information 
on Webster Flow Divider 


O!Il HYDRAULICS DIVISION [] Please send us complete information ~ ‘ 
: on Tandem Pump Combinations 


wy % ee 5 T ‘ ie : () Please send catalog on complete Webster line 


Nome 


ELECTRIC 7s ee 


CO 


RACINE - WISCONSIN eee 


City, Zone & State 
UE 
Sc 


MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS FROM 1/5 TO 30 GPM CAPACITY 
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HILLIARD CLUTCHES FOR POWER CONTROL DESIGNS enn Sa aoe SEnpes.... .. .cominned 


pentode. Marvelco Electronic Diy 


HILLIARD National Aircraft Corp., 3411 rulare 


Ave., Burbank, Calif 


+ " For more information— 
CLUTCH Circle 96, inside back cover 


n 8g 
i is 


ACCURATE depend- POSITIVE motion with- 
able action through 


ple out slip or lag. 
millions of cycles. 


Differential Regulator 
INSTANT \ diff ail, siete 
ENGAGEMENT 7 RENEWABLE ee ee oe 
at any point in the / CAM SURFACES corporating a_ self-contained need 
the revolution of the 4 without machining or valve can be used for purging with air, 
driver. new parts. water, or gas, in services where actual 
measurement of the flow is unneces 
Ranges from 0.2 to 2.0 cfh 
ind 20 to 200 cc per min of 
The Hilliard Single Revolution Clutch is automation because it provides precise iter are available. Conoflow Corp., 


. , : , . . } ; 131.4 2 ) 
accurate intermittent motion automatically. Control can be electrical or mech- i! Arch St., | liladelphia . =e 


_ For more information— 
anical. 
Circle 97, inside back cover 
The use of Hilliard Single Revolution Clutches has improved the operation of 
tube straightening and cut off machines—shears—conveyors—riveting and fast- 
ening units—case loaders—bottle unscramblers—weighing and packaging—in.- 
dexing and feeding—marking—punching—textile and business machines—radar 


apparatus—proportionate pumps—and many other types of mechanisms. 


WRITE TODAY FOR BULLETIN 239 WITH COMPLETE INFORMATION. 
@ OTHER HILLIARD CLUTCHES e 
CONSIDER AUTOMATION - INVESTIGATE THESE PRODUCTS 


HILLIARD - TWIFLEX 

CENTRIFUGAL COUP- — 
LING for smooth, easy Pushbutton Switch 
starting of any load ; 

automatically with over- : \ 
load protection and witch ha ylunger mounted on 
ability to accommodate 2 “ae wees = _— 
shaft misalignment. phenolic rollers. Requiring 284 in 


Ask for Bulletin CE-3. 


momentary action, pushbutton 


epth behind panel, the switch has 


lium contacts Rating is for 


Dalla 
. r 5 amp, 110 v, ac (non-inductive 

OVER - RUNNING SLIP CLUTCHES onald P. Mossman. Inc., Brewster, 
CLUTCHES for auto- overload protection, 
matic instantaneous en- or constant torque and 
gagement and release to provide constant ten- For more information— 
on two speed drives, sion and permit speed Circle 98. inside back cover 
dual drives and ratchet variation on rewind 
or backstop action. stands. 
Ask for Bulletin 231. Ask for Bulletin 300. 


Regulated D-c 
Power Supplies 


our rack-mounted power supplies 


THE HILLIARD CORPORATION PI 


MANUFACTURING CLUTCHES FOR OVER 50 YEARS have a panel height of 54 in. These 
have ; ine icig of 53 . 5 
101 W. FOURTH ST. ELMIRA, N. Y. units 


ire rated for 200 milliamp, with 


IN CANADA: UPTON e BRADEEN e JAMES, LTD. 


(Continued on page 318) 
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Belt vibration is a design headache .. . 
eliminate it by specifying Veelos! 


This test proves Veelos V-belts 
cut vibration up to 90% 


Why chance running into vibration troubles when Veelos 
V-belts stop belt vibration before it starts. Particularly in 
designing for air conditioning, ventilating, refrigeration and 
precision equipment where belt vibration and noise are 
costly factors . you owe it to yourself to see the Veelos Vi- 
bration Test (above), before you specify. This test proves 
Veelos cuts vibration up to 90% over any belt you're using 
The vibration story can become a big factor in selling your 
machines. With Veelos Belts you assure your customers of 
less bearing wear, less spoilage and less downtime 


Veelos allows you complete 
design freedom. too! 


With Veelos you fit the belt to the drive, not the drive to 
the belt—because Veelos is adjustable to any length. You 
can use outboard bearings to advantage because Veelos is in- 
stalled easily without dismantling any part of the machine. 
With Veelos you need not design for belt adjustment—no 
idler, no slide rail or any other belt-tightening device is 
needed. Simply add or delete links; that’s all; no tilting or 
moving motors. A 15 minute demonstration shows you the 
many advantages Veelos offers 


See the Veelos Vibration Demonstration at the Design 


©) Specify Veelos for a 
smoother-running drive 


Ordinary V-belts have varying spots of density, due to their 
construction, which throw them out of balance. Veelos Belt 
are absolutely uniform; every stud and link identical: every 
foot of the reel is perfectly balanced. The beveled links, the 
machine-cut sides add up to better vibrationless performance 
And by specifying Veelos, you're doing yourself a big favor 
... because your customers will be more pleased with the 
added efficiency of your machines. Your Veelos salesman can 
give you proof that Veelos outperforms any other V belt, by 
test, right before your eyes 


ELOSI For free vibration demonstration 
VE and Veelos Data Book write to 
Tne BALANCEG MANHEIM 


LINK V-BELT 


Manufacturing & Belting Company 
207 Stiegel St., Manheim, la 
Veelos is known as 
Veelink outside U.S.A 


“Industrial Belt 
Specialists Since 1911” 


Engineering Show in Philadelphia — May 14-17, Booth 433 
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ELECTRIC WHEEL COMPANY 


2805S SPRUCE+- QUINCY. ILLINOIS 





New Parts and Materials continued 


281 and 281M, and 325-515 v, dc, for 

Models 282 and 282 M. Size is 5} x 

19 x 148 in. depth, weight, 53 Ib 

Lambda Electronics Corp., 11-11 131 
St., College Point 56, N. ¥ 

For more information— 

Circle 99, inside back cover 


o@* 


9 
A 


Fastener for Small Doors 


I‘his adjustable latch can be used in 
material ranging from the thinnest 
sheets to 0.150 in. total thickness. The 
fastener operates with a quarter turn 
ind requires no striker plate, since it 
latches against the door frame. Addi 
tional torque, applied after the fast 
ener is engaged, pulls up the door to 
form a seal and eliminate vibration 
\pproximate weights are 4 oz for the 
round head and 4 oz for the wing head 
styles. Available in No. 8 and No. 10 
screws. Southco Div., South Chester 
Corp., 200 Industrial Hwy, Lester, Pa 

For more information- 
Circle 100, inside back cover 


Solenoid-Operated 
Pneumatic Valve 


The d-c shut-off valve is available 
in normally open or closed versions 
with or without manual override. Sta 
tically balanced valve and sealing mem 
bers are stainless steel and Teflon 
some with media nylon. Pressure rang« 


(Continued on page 322) 
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BOSSERT can help you develop 


stampings for parts or 
complete assemblies 


When you are figuring how you will produce your new 
product or the old one that’s getting a “face-lifting”, 
don’t overlook metal stampings, or welded assemblies 

of stamped or fabricated components. You 
can often simplify design and reduce weight, cut 
tooling expense and get added strength and 


beauty... at surprisingly lower cost! 


Engineering service with the skill and ingenuity 
to project your ideas into practicel, cost-saving metal 
stampings or complete units. Bossert design assistance 
in the initial stages of product development often results 
in a completely new approach to production and assembly. 


with substantial savings! 


Complete production facilities in a modern plant with highly 
skilled workmen. Bossert is equipped to produce small or large, light or 
heavy, simple or complicated stampings and complete assemblies 

in any metal. Your work can be carried to any stage of completion with our 
extensive facilities for welding, and our precision equipment for 
fabricating, machining, grinding, plating, annealing and painting either 


parts or complete assemblies. 


Delivery when you want it is important, too. Our production control system follows 
your order from “design to delivery,” and we schedule your work to meet your 
requirements. Bossert, too, has reliable sources for critically short raw materials, and our 


customers often benefit by a saving in cost. 


For complete information on our facilities, write for bulletin B-3 


DIVISION 


ROCKWELL SPRING AND AXLE COMPANY 
UTICA 1, NEW YORK 
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WRITE TODAY 
For These Publications 


1. SPECIAL STEELS FOR INDUSTRY 
16 pages of essential data on the proper 
election and application of principal Al 
vecial alloy products stainle tool and 
electrical steels and sintered carbides 


2. PUBLICATION LIST a complete 
listing of all AL publications, both technical 
and non-technical (over 100 in all), with a 
handy order form for your convenience 


ADDRESS DEPT. PE-77 


Somewhere in your setup, there's a spot where one of our 
special alloy steel products (stainless or heat-resistant, 
tool or electrical) can be used to gain you a real advan- 
tage. Right now! It might come from reduced production, 
maintenance or depreciation costs. Or it might come from 
increased sales appeal: gaining an edge on competition 
in beauty, strength, service life or performance. The 
advantage is there—and our Research and Engineering 
Staffs are ready to help you find it. Allegheny Ludlum 
Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 


PIONEERING on the Horizons of Steel 


Allegheny Ludlum 


Stocks of Allegheny Stainless carried by all Ryerson Steel cont sane 
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SIX SIZES 
e 1/2 to 30 hp 


e Single or double 
reduction 

e Wide output 
speed range — 
a to 10 rpm 


FALK 


ALL-STEEL Se. 
Shaft Mounted Drives — 


* | 
simple-compact-rugged-efficient 
Created specifically for the vast number of applications de- 
manding a sturdy and compact speed-reducing unit for direct 
mounting on the driven shaft, the new Falk all-steel Shaft 
Mounted Drive is built to give long service life at substantial 
Savings of space, time, power and maintenance costs! 

This efficient helical-gear drive, latest in the unmatched list 
of Falk precision-gearing achievements is an ingenious modi- 
fication of the time-tested Falk Motoreducer design which 
has held, for more than 20 years, recognized leadership in this 
branch of highest-quality power transmission . . . It comple- 
ments and completes the world-famous Falk line of reduction 
units covering the entire range of industrial applications. 

Investigate the Falk all-steel Shaft Mounted Drive. Write to 
Department 247 for engineering bulletin, including selection 
and dimension details. 


THE FALK CORPORATION, Milwaukee 8, Wisconsin 
MANUFACTURERS OF 


@ Motoreducers @ High Speed Drives © Marine Drives 
@ Speed Reducers ® Special Gear Drives ¢ Steel Castings 
@ Flexible Couplings ® Single Helical Gears © Weldments 


®@ Shaft Mounted Drives © Herringbone Gears @ Contract Machining 
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These famous FALK 
"In-built”’ factors 
mean long life and 

dependability... 


1 All-steel Frame, with more than double the 
rigidity of iron, supports all rotating elements. 

2 Precision Helical Gears, designed and 
machined by Falk, rated to AGMA Standards. 

3 Pressed Steel Housings, w 
is to Keep Oi! in, Girt Out; easily removed for gea 
inspection without dismounting unit 


4 Through Hollow Shaft wit! 
provides for easiest installation or re 
driven machine shaft extensions 

5 a ; 
later for positive prev of rev 

6 Positive Lubrication, continuous 
of re ng a speed 

7 Tie Rod and turn! 
facilitate V-belt or chain adjust 


A FEW TYPICAL APPLICATIONS 





SAND CLASSIFIER 


“ . tz 


a) wg “ 





APRON FEEDER BELT CONVEYOR 


+» + a good name in industry 
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PRECISION-BUILT 


WU LS 


400 CYCLE 
Variable 


EAD’s ring-mounted fans are designed for quick, easy installation 
in avionic and electronic equipment. Designed for peak per- 
formance, compactness, and versatility, these units utilize blade 
diameters as small as 2“—with air delivery greater than many 
heavier blowers. These fan units, using motor sizes from 1” to 2” 
in diameter, are designed to meet your most rugged conditions. 
There is a ring-mounted fan for your requirements. Write for 
complete technical and performance data. 


REPRESENTATIVE UNITS 


Air Air 
Delivery | Delivery 
at at 


Basic 
Voltage | Frequency . Type 


Numbers 





F4K92H 





F2HIT 





F2H9OU 
































EASTERN AIR DEVICES 1c 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


Oo © GG & @ &G 


INDUCTION MOTORS CENTRIFUGAL BLOWERS TACHOMETER GENERATORS FANS ALTERNATORS GEAR MOTURS 


381 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE 


New Parts and Materials continued 


3000 psi, temperature range —65 


to 275 | 


Current drain, 1.5 amp 
it 30 v, de. National Aircraft 
Corp., 3411 ‘Tulare Ave., Burbank, 
( ilif 
For more information— 
Circle 101, inside back cover 


Double-Pipe 
Heat Exchangers 


Possible applications include 
heating, oil cooling, water or steam 
heating, water cooling, vapor con 
densing, cooling of compressed ait 

ling by expansion of a refrigerant 

Ihe unit is basically an outer shell 
ind an inner tube with a heat-transfer 
surface between them. ‘he inner tube 
has been machined around and along 
its outer surface to produce a closel 
packed array of spines. The spines, 
which remain attached to the tube, 
provide an integral extended surfac« 
for heat exchange. Heat transfer is 
said to be increased from 14 to 5 times 
over conventional finned surfaces 

This heat exchanger can be ob 
tained in outer shell diameters rang 
ing from 2? to 22 in. OD and with in 
ner shell diameters from 4 to 12 in 
ID. Lengths wp to 20 ft can be pro- 
vided. Any combination of metals 
may be used. Heatron, Inc., 333 
E-berts Lane, York, Pa 

For more information— 
Circle 102, inside back cover 


Two-Piece Plastic 
Tube Fittings 

Nylon fittings for use with either 
metal or plastic tubing are being 
made in sizes from § to 4 tube 
ind pipe sizes. ‘Temperature 
from —70 F to 295 ] 

Ihe fitting’s nut has a molded in 


(Continued on page 326) 
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TO CHANGE THE 


CHANGE THE STE a L 


= 
Sr 
A —ve lf on AF 
Lhe Sea. 
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SWITCH TO Charonart y 


If your product is made of metal that must have eye appea|@@ou 
should know about Sharonart—Sharon’s amazing new giijftace 


e 


rolled patterns in steel. May be painted or plated. ‘ 


Many of the nation’s leading product designers are alrea@@y includ- 
ing these handsome patterns in their products of A@morrow. It 
isn’t necessary to alter the design of your produgt#o achieve a 
new look—simply change the style by changing the steel. 

If you have a design problem, why not logk into Sharonart? 
A descriptive booklet is ready for you. Simply call the Sharon 
office nearest you or write direct. 


< > 


SHARON STEEL/ CORPORATION 
Sharow, Pennsyloaria ' 


DISTRICT SALES OFFICES: CHIcaco, CINCINNATI, CLEVELAND, DAYTON, DETROIT, GRAND 
RAPIDS, INDIANAPOLIS, LOS ANGELES, MILWAUKEE, New YORK, PHILADELPHIA, ROCHESTER, 
SAN FRANCISCO, SHARON, MONTREAL, QUE., TORONTO, ONT 








SHARON STEEL CORPORATION 
Sharon, Pennsylvania 


Please send Sharonart Surface Rolled Patterns in Steel brochure (9 
Galvanite booklet [J Sharon 430 Stainless Steel Folder (1 


Name__ 
Position 


Company 





City 





Blaw-Knox Bituminous Paver Finisher 


200 tons an hour 
is laying alot 
of pavement and 
Jeffrey chain helps! 


That’s 48 lineal feet per minute ... the pace maintained 
by this Blaw-Knox paver finisher on an airbase in 
Florida. Two Jeffrey chain conveyors carry the asphalt 
from the 10-ton hopper to the gates and screed, which 
assure smooth spreading even at this high speed. 


You'll find Jeffrey chain on many manufacturers’ 
products. It powers main and auxiliary drives, or serves 
on conveyors feeding materials into and out of their 
machines. Jeffrey chain is put there because these 
companies know they can depend on its accuracy 
and high quality. Good reasons for your asking for 
Jeffrey chain, too! 

Whatever your power transmission or conveying 
problem, it will pay you to ask the nearby Jeffrey 
distributor for his recommendations. Or write The 
Jeffrey Manufacturing Company, Columbus 16, Ohio. 


324 


One of the two Jeffrey chain conveyors which keeps asphalt 
moving through this machine. 


OYyss-T3% 


CONVEYING © PROCESSING @ MINING EQUIPMENT 
TRANSMISSION MACHINERY e CONTRACT MANUFACTURING 
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every 


DESIGN ENGINEER 


will want a copy of this free booklet 


Here’s a valuable 20-page booklet that will simplify 
your product design problem of deciding when you 
should specify special motors. It’s a comprehensive 
handbook you'll want to keep on file for ready 
reference. 

The booklet is an excellent guide to (1) the nec- 
essary steps in deciding whether a motor should 
ultimately be standard or special, and (2) the eco- 
nomics of motor modifications, so motor costs may 
be estimated at an early stage in design. It answers 
these basic questions: 


’ 


1. What must the motor do? 

2. Should a standard or special motor be used? 
3. What modifications are needed? 

4. Are the modifications economical? 


In addition, you'll find informative technical data 
including charts, tables, drawings, specifications 
and interesting case histories ...all the major factors 
to be considered in answering your most searching 
questions about motors in connection with 
product design. 


MAIL THE COUPON TODAY FOR YOUR COPY... /T WILL BE SENT BY RETURN MAIL 


Jack & HEINTZ 


Jack & Heintz, Inc. 
17627 Broadway 
Cleveland 1, Ohio 


Please send me, without obligation, your 20-page 
booklet titled, When to Specify Special Motors. 


Name 
Title 
Company 
Address 


ELECTRIC MOTORS 


State 
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New Parts and Materials continued 


Helicoid Gages 





How 
HELICO! 


can save YOU money! 


LONG LIFE: 


HELICOID Gages are pressure instruments 
of extreme precision and long, trouble-free 
service with minimum maintenance. Have 
no gear teeth to wear out. psi. Thomas Associates, In 
Alger St., Los Angeles 39, Calif 


SUSTAINED ACCURACY: | For more information— 


Circle 103, inside beck cover 


the tube or pipe to form a flat 


bration and leakproof seal 


HELICOID Gages have many unique and 
exclusive features which result in the high- 
est degree of gage accuracy. Tubes, for 
instance, will withstand hundreds of thou- 
sands of pressure pulsations and will not 
stretch, leak or crack. 


JOB-DESIGNED: 


HELICOID Bourdon tubes are made from 
seamless tubing of alloy steel, K Monel, 
stainless steel or phosphor bronze. Each 
is designed to give best service under spe- 
cific conditions. Available in complete line 
of cases for wall or stem mounting. 


Send ter entales stadestd Gheaiesl ease Rectangular Meters 


hese 42 in. meters are 


co m accuracy of 14 per 


Helicoid Gage Division wailable in a-c and d+ 
AMERICAN CHAIN & CABLE gover i ellen , 
ig | 





with or without self-illumination. An 


(Continued on page 330) 


29-D Connecticut Avenue + Bridgeport 2, Connecticut 
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‘ 
new FOMMICH 


eo] te exelal= 


offers greater 
HOT strength 


New Formica G-7-2 silitone offers causes three ordinary laminated plas 
five characteristics for broade1 appli tics to smoke, char, blister and bend 
But G-7-2 comes through this gruel 


ing test unmarked, its mechanical 


cation 


1. Greater hot stre ngth vs 
and electrical properties virtually 


} ti 
sower moisture absorpt n 
Li - ia unaffected 


Lower wet power factor. -70 
G-7-2 is approved under military 


varger and thicker sheets (up to t pat . 
, rs Brery a “I spec MIL-P-997-B, type GSG 
GO" xiZ xZ 

5. Uniform creamy white The unusual properties of G-7-2 are 
especially useful in guided missilk 
The ph to above dramatically dem radar, radio and tv, motors and yg 
onstrates the standing h t strength erators and other electrical /electroni 
perty of mica’s new G-7-2. A ipplications Recommended for 


mm the lab heater printed circuitry. For ec mplete infor 


1956 





58 years of know-how gives you complete service data 
“f= (lesigns that cut costs in production 


a L 
7 





We have been making and improving relays for more than 58 
years. The use of these relays in our own equipment has helped 
to make Keilogg the leader in the independent telephone field. 


A typical example is this sequence relay, “the Kellogg Mag- 
netic Impulse Counter.” This unique counter eliminates sliding 
contacts, mechanical rachets, etc... . the counting sequence 
is controlled electromagnetically, with relay-type contacts used 
throughout. Production advantages include: simplified cir- 
cuitry, reduced size, lower cost and longer life. 


You can save design time and cut production costs because 
our intimate experience as a relay-user, as well as relay-maker, 
enables us to develop relays that are rated to meet your require- 
ments ... build them to stand up in your equipment, for a 
lifetime of service. 


KELLOGG 

Switchboard & Supply Co. 

Industrial Sales Dept. 

A Division of Internationa! Telephone & Telegraph Corp. 
79 W. Monroe St., Chicago 3, ill. 


NAME 
FIRM 
ADORESS 


city — - — SS. 


— 
i 
i 
! 
i 
t 
i 
[_] Please send me the booklet on Kellogg Relays - oan , 
! 
) 
) 
i 
i 
i 
i 


. 
HA 


*k 


For the A.B.C.’s of the 
Magnetic Impulse Counter and 
other Kellogg relays use the 
attached card to send for this 
Kellogg Relay Bulletin. 


KELLOGG SWITCHBOARD AND SUPPLY COMPANY 


A Division of International Telephone and Telegraph Corporation 


Sales Offices: 79 W. Monroe St., Chicago 3, iil 


QUALITY COMPONENTS FOR INDUSTRIAL CONTROL 
QUALITY COMMUNICATIONS SYSTEMS 


KELLOGG BRANCH WAREHOUSES AND OFFICES: 


1515 Turtle Creek Bivd KELLOGG Branch Office 
Dellos 2, Texas 4 n Street 
ect 5191 los Angeles 13, Calif 
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Sandvik’s catalog gives thickness width, 
bardness, types of edges and weight in 
pounds per hundred feet. Also includes 
useful reference tables ...W eights of Strip 
Steel, Comparative Table of Wire Gauges, 
Numerical Conversion Tables, Hardness 
Conversion Tables and a Temperature 
Conversion Table. 


SANDVIK SWEDISH SPECIALTY 
SPRING STEELS ARE USED FOR 


Textile Machine Parts such as sinkers, 
needles, etc. * Band Saws (metal, wood 
and butcher) * Camera Shutters * Clock 
and Watch Springs * Compressor Valves * 
Doctor Blades * Feeler Gauges * Knives 
such as cigarette knives, surgical instru- 
ments, etc. * Razor Blades * Reeds * 


Shock Absorbers * A Wide Variety of | 


Springs * Trowels * Vibrator Reeds « 
Piston Ring Segment and Expanders, etc. 


$S-102 
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.../00k into 
this hookfull 


Sandvik’s wide range of sizes and gfades gives you a better chance 
of getting a steel that fits your application “like a glove”. 

You see, Sandvik’s Catalog is literally a bookfull of answers to 
specialized steel requirements. It lists hundreds of sizes in various 
analyses of both cold rolled and bright annealed steels and hardened 
and tempered steels. Take a look. You can probably put your finger 
on the size, finish and physical performance that’s exactly right 
for you. 

Sandvik Swedish specialty strip steels are available: 

In specialized analyses for specific applications. 

Precision-rolled in thicknesses to fit your requirements. 

In straight carbon and alloy grades. 

Annealed, unannealed or hardened and tempered. 

Polished bright, yellow or blue. 

With square, round or dressed edges. 

Wide range of sizes in stock—also slitting facilities available. 

Have the Sandvik catalog handy for present or future refer- 
ence. A brief note on your letterbead, will bring you your compli- 
mentary copy. 


SANDVIK STEEL, INC. 
1702 NEVINS ROAD, FAIR LAWN, NEW JERSEY 
fel. Fair Lawn 4-6200 + In New York City: WAtkins 9-7180 
Warehouses: Fair Lawn, W. J. © Cleveland « Los Angeles 
Branch Offices: 230 W. Michigan Ave., Chicago 1, Ill., FRanklin 2-5638 
8650 Brookpark Rd., Cleveland 29, Ohie, Ontario 1-3205 
3609 E. Olympic Bivd., Los Angeles 23, Cal., ANgelus 3-676] 


IN CANADA 
SANDVIK CANADIAN LTD., P.0. Drawer 430, Station 0, Montreal 9, P.@ 





New Parts and Materials continued 


} fF WV | external zero adjust is provided in all 
| cases. Hickok Electrical Instrument 


: Co., 10552 Dupont Ave., Cleveland 
8. Ohio. 

For more information— 

Ri SEARCH Circle 104, inside back cover 


CHIEF 
SANDUSKY 


FERROUS AND NON-FER- 
ROUS CENTRIFUGALLY 
CAST ROLLS, SLEEVES, 
TUBES, LINERS, CHUTES, 
RETORTS, RINGS, BUSH- 
INGS, BEARINGS, ETC. 


Battery for Stationary 
Power Applications 


\ line of batteries with higher in 
stantaneous discharge rates are made 
; . = in heat-resistant polvstvrene jars. They 
Sandusky Foundry technicians and engineers are E set? 

' thy : retain the basic Plante positive plate 
constantly developing means of producing better fer- 
i, f “f A E . ; Insulation or spacing between plates 
us an -ter sce ri *as rs. y rie e . 
rous and non-ferrous centrifugal castings. Experiences of opposite polarity consists of molded 


production personnel, the latest in product control, one-piece polystyrene dowels and mi 


extensive field testing and laboratory research assure croporous rubber separators. ‘The 
close grained, sound castings of maximum strength, dowels accomplish perfect alignment 
added to extreme resistance to heat. corrosion, and between plates and greater access of 
abrasion. electrolyte to the positive plate, re 
sulting in better electrical character 
Excellent machining facilities for drilling, turning istics. Dept. M, Exide Industrial Div., 
' ; 

and boring are available. Electric Storage Battery Co., Box 

8109, Philadelphia 1, Pa 
. For more information— 

Look to Sandusky as an organization of special- 

‘ 8g a . f pet al Circle 105, inside back cover 
ists with the answers to your problems with the 
finest of centrifugal castings. ALWAYS SPECIFY 


CHIEF SANDUSKY. D-c Power Supply 


A power supply unit has voltage 


GC. M. Leveted & Co., Seattle, Wark. © Tynes Gres, Sinminghem, regulation, null ripple factor, and 


Ala. 7° i i 
a Cordes Bros., San Francisco and Wilmington Calif powel h indling capac itv of a ty pe to 
illow its use as a power source for 


strain gage bridge circuits whose a< 





outputs are fed into high-gain ampli 


C ) | fiers and recorded, or for other un 
SANDUSKY | stable applications. Regulator of con 
hie} ventional design contains an isolating 
transformer, a full-wave rectifier stage, 

CENTRIFUGAL CASTINGS filtering, and an electronic regulating 
stage. This pre-regulator furnishes a 


FERROUS AND NON-FERROUS moderately well-regulated and filtered 


SANDUSKY FOUNDRY AND MACHINE CO., Sandusky,Ohio << °™'P © s s9perseaulstor stow 


(Continued on page 334) 
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Can Solve Your 


Dynamatic electronic controls with their 
simplicity, low maintenance, easy acces- 
sibility, and small space requirements, 
when used with Dynamatic Eddy-Current 
Drives, provide the solution to most ad- 
justable speed drive problems. 


The excitation required by Dynamatic 
eddy-current equipment is of very small 
magnitude compared to the drive capac- 
ity. For example, a 440 watt control is 
capable of controlling the torque or 
speed output of a 400 HP drive. Control 
and excitation power is taken directly 
from AC lines without the need of cum- 
bersome and complicated convertors, with 
their installation, ventilation, and main- 
tenance problems. 


Since the control elements have a very 
high amplification factor, even the largest 
couplings may be easily and conveniently 
controlled with small adjusting poten- 
thrometers. 


--—— 


| ELEC TRONK NTR 
AND MOTOR STARTER 





Ar 





| 


The small illustration shows the mini- 
mum of typical components necessary to 
obtain adjustable speed with Dynamatic 
eddy-current equipment. Speed regulation 
requirements on the order of 1/10 of 1 
per cent of drive top speed are easily 
and economically accomplished with suit- 
able control modifications. With low 
powered reliable electronic components, 
requirements to suit almost all drive 
problems are easily met without appre- 
ciably increasing the cost or size of the 
control components. 


The following outline of operation will 
indicate the many advantages of this 
Dynamatic control equipment. 
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ELECTRONIC 


CONTROLS 





Adjustable Speed Problems 


Standard electronic control package with hinged cover and 
chassis for easy accessibility to control components. All 
resistors and condensers cre embedded in an easily re 
placed assembly. The drive motor starter can also mount 
in the control enclosure, which measures 25” x 19” x 14” 


Direct current excitation applied to the 
Dynamatic Drive coil modulates the 
strength of the magnetic fields and con- 
sequently, the amount of torque devel- 
oped at any rate of slip between the 
rotating input and output members. So 
that the drive may satisfy load and speed 
demands, this direct current must be 
varied automatically, 


Because of the drive’s small power de- 
mands, rectification of easily available 
alternating current to direct current is a 
simple procedure. A gas-filled thyratron 
tube is all that is needed to accomplish 
the conversion from AC to DC. A recti- 
fier used in conjunction with the thyra 
tron tube, plus the highly inductive eddy- 
current drive coil, provides a smooth 
flow of direct current as required by 
the drive. 


To obtain desired performance, a means 
of varying the amount of current to the 
drive coil must be provided. The thyra- 
tron tube provides this function in that 
the grid of the tube, influenced by an AC 
rider wave imposed upon the DC grid 
voltage, permits a smooth change in 
drive coil voltage from zero up to the 
available maximum. 





DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE 


A permanent magnet alternator, driven 
by the output shaft of the Dynamatic 
Drive, generates a voltage in direct pro- 
portion to speed. This voltage directed 
to the electronic control is utilized to 
maintain pre-set speed. With a reduction 
in load, speed tends to increase, but the 
generator signals the control so that the 
drive coil current decreases, slowing 
down the unit. Conversely, should the 
load increase, the drive tends to slow 
down so that the generator signal to the 
electronic control automatically increases 
the current, permitting the drive to re- 
turn to the pre-set speed 


Speed and load (current) control are two 
of the standard types of electronic con 
trols available. Because of the almost un 
limited uses and adaptations of electronic 
components, Many operations can be con 
veniently controlled, such as tension, 
acceleration, braking, threading, jogging, 
speed matching, and many others where 
an electrical signal can be fed wo the 
control equipment. 


Send for our 16-page Illustrated 


Bulletin on Electronic Controls 





. KENOSHA, WISCONSIN 





ECONOMY +. 


PERFORMANCE 








Where Flexibility 
is Essential 











RIGHT ANGLE ADAPTER 


To provide a connection for flexible 
shaft control where space limitations 
do not permit a conjunction without 
bending the shaft into too small a 


radius. 


H TYPE ADAPTER 


This adaptor provides three outlets 
which enables the running of three 
units from the same power source 
Ball bearing construction enables this 


adapter to handle heavy loads 


BALL BEARING RIGHT 
ANGLE ADAPTER 


To provide a connection for flexible 
shaft control where a bend sharp 
enough to damage the shoft is re 
quired. Ball bearing construction en 


ables the hanaling of heavier loads 





Flexible Shafting Offers You 


Direct alignment in either remote 


control or power transmission. 


Less working units needed in flex- 


ible shafting direct grouping. 


Studier construction but lighter 


weight. 


Write on your letterhead for our latest Flexible Shaft Manual 


von omeroaren aw EW. STEWART CORP 


To drive more than one unit from the 
same power source and to provide 


two gear ratios from the same power 


A Subsidiary of the S$. S. White Dental Mfg. Co. 


4311-13 RAVENSWOOD AVENUE - CHICAGO 13, ILLINOIS 


source. WEST COAST PLANT: 1638 So. FLOWER STREET - LOS ANGELES 15, CALIFORNIA 
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ROTATING AIR CYLINDERS 


HYDRAULIC AND AIR VALVES 


specify... | COON 


YOUR DEPENDABLE "ONWE-SOURCE” SUPPLIER FOR 
ALL YOUR AIR AND HYDRAULIC EQUIPMENT... 


VY One-manufacturer responsibility 


VY One-source manufacturing 
VY One-order purchasing 


MEMBER 
Assn 


Nat! 
Nati 


Mach 
Fivid Power Assn 


Tool Builders’ 


AIR-OPERATED 
VISES AND FIXTURES 


HYDRAULIC 


AIR AND HYDRAULIC SOEs Ss 


OPERATED CHUCKS 


PROPERLY DESIGNED... 
PROPERLY EQUIPPED BY 


hogar 


Product Engineering - 


YOUR DEPENDABLE "SINGLE SOURCE™ 
For All AIR or HYDRAULIC Equipment 


-May, 1956 


HYDRAULIC AND 
AIR PRESSES 


SURE-FLOW COOLANT PUMPS 


t's|- fe 

RETURN THIS COUPON 

ROTOCAST FOR FREE ENGINEERING DATA 
HYDRAULIC CYLINDERS 


“4 
f 
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LOGANSPORT MACHINE CO., INC. 
812 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG 
100-1 AIR CYLINDERS | 62 SURE-FLOW PUMPS 
100-2 MILL-TYPE AIR CYLS 200-1 HYD. POWER UNITS 
100-3 AIR-DRAULIC CYLS 200-2 ROTOCAST HYD 
100-4 AIR VALVES CYLINDERS 


100-5 LOGANSQUARE 200-3 750 SERIES HYD 
CreinpeRs CYLINDERS 


} 100-5-1 ULTRAMATION 200-4 HYD. VALVES 
CYLINDERS 200-5 FITTINGS 
5S! PRESSES 70-1 CHUCKS 
FACTS OF LIFE ABC BOOKLET 
CIRCUIT RIDER 


TO: 
NAME 
COMPANY 


ADDRESS 





CALL IN 6:c/f2/0 Bolt 


for a line on 


SPECIAL fsteners 


TAKE A TIP from hundreds of manufacturers who use 
specially designed @ fasteners to get lower production and 


assembly costs and improved designs. 


BUFFALO BOLT can show you some astonishing facts 
and figures that make it worthwhile for you to take a new look 
at the fasteners you are now using 
YOUR PHONE CALL or letter to any of our offices today can 
make an important difference in your cost and sales 

BUFFALO BOLT COMPANY 
Division of Buffalo-Eclipse Corporation 

NORTH TONAWANDA, WN. Y. 


figures of tomorrow. 


@® 3 convenient service centers 


WESTERN OFFICE 
Chicago 
HArrison 77-2179 


EASTERN OFFICE 
New York City 
REctor 2-1888 


CENTRAL OFFICE 
North Tonawanda 
JAckson 2400 (Buffalo) 





Many GOOD products 
can be made BETTER 
...With 


SPECIAL 
FASTENERS 


New Parts and Materials continued 


for further and more precise refine 
ment 
D~« output voltage is variable from 
42.5 to 60 v, as required. Maximum 
output current, regulated 900 ma, 
with higher currents on request. The 
power supply has +0.2 v regulation 
Common 
wealth Engineering Co. of Ohio, 177] 
Springfield St., Dayton 3, Ohio 
For more information— 
Circle 106, inside back cover 


over entire current range 


Short Stroke 5.5 Hp Engine 


A single-cylinder, four-cycle, air 
cooled gasoline engine develops 5.5 
hp at Weighing 86 Ib, 
this engine has a 23 in. bore; 24 in 


stroke. Piston displacement is 14.9 cu 


3600 rpm 


in. and compression ratio is 6.25:1. 

D. W. Onan & Sons Inc., Minneap 
olis, Minn 

For more information— 

Circle 107, inside back cover 


Panel Mounting Switch 


A switching mechanism which has 
a liberal overtravel, $ to @ in., and is 
recommended where the actuating 
motion cannot accurately be con- 
(Continued on page 337) 
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i a 
BY FAR rue OFineal ever BUILT 


and HALF THE SIZE of 
Conventional Types 


o” 








MAGNETIC 


MOTOR CONTROLS ~~" 


SIZE 
ues TED 


a Complele Sine sizes otos 


SIZE 4 


SIZE 3 SIZE 2 SIZE 0-1 


: When SMALL Space is a BIG Design Problem! . . . With these ALL NEW Features in Sizes 0 and 1... 








THE ARROW-HART & HEGEMAN ELECTRIC CO., Hartford 6, Connecticut 





She fades lok lo fy Ateance Desi 


MOTOR CONTROLS 


. FOR SPACE-SAVING 
COMPACTNESS 


. FOR PERFORMANCE- 
BUILDING 
DEPENDABILITY 


‘—2 = — PEE: (cea aren) 
MODEL 102 AIRFOIL <a — es | |e ] 
MILLING MACHINE . mia toe 


MANUFACTURED BY ) 


The New England Machine & Tool Co. 


This ingenious machine mills the original, 
3-dimensional masters from which turbo jet 
blades are manufactured . . . does in hours 
a job once requiring weeks of hand work. 
Complexity of the operating and control 


mechanisms placed a high premium on space, ‘ — : | =4 i ems le). 1 | eo 


but the 5 smaller, lighter A-H Magnetic 


Controls were easily mounted on an w aye ’ 2 “¥ " COM PUTTERS 


ve revere 


unusually compact door-back panel that 
swings out for instant accessibility. 


TYPE 704 ELECTRONIC 
DATA PROCESSING MACHINE 


MANUFACTURED BY 


International Business Machines 


CORPORATION 


These electronic machines are designed 

primarily for the use of engineers and 

research scientists. They are capable of 

performing more than 4000 multiplications 

or divisions per second. The 10 Arrow-Hart . : 

Contactors included in the very complicated , : ~9 4a ' HEATING 


power distribution unit were a natural choice 


to save valuable space. Other A-H Controls - ec | EQUIPMENT 


are also utilized in other parts of the machine. 


HEV-E-OIL BURNER 


MANUFACTURED BY 
Cleaver-Brooks Company 


Simple, compact and efficient, this modern 
unit uses low cost, high heat heavy oils to 
provide economical heat for commercial 

and industrial buildings. Arrow-Hart Control 
— an “RA” Starter and a Miniature Relay — 
occupies little space in the small panel, 
leaves ample space for easy wiring. 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
103 Hawthorn Street, Hartford 6, Connecticut 

MOTOR < NTROL DIVISION 
Please send my copy of the A-H Motor Control Appli- 
cation folder. PE 


ARROW-HART 


MOTOR CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
103 HAWTHORN STREET, HARTFORD 6, CONNECTICUT 


Offices, Sales Engineers and Warehouses in Principal Cities 
MOTOR NTROL e WIRING DE 
Chuality ENCLOSED SWITCHES © APPLIANCE SWIT 


MAIL COUPON TODAY FOR COMPLETE INFORMATION 


name 





position 





company 





co. address 





city 





sea aeeaee eee eee nee eee eee 





New Parts and Materials continued 


trolled is UL-listed. Rating is 15 amp, 
125 v, ac, 10 amp, 250 v, ac, 4 hp, 
125/250 v, ac rating. Available cir- 
cuits include single-pole, single-throw, 
normally open, or closed, and single- 
pole, double-throw. 

This switch is for door switch, push- 
button switch, or limit, safety inter- 
locking and control applications. Con- 
trols Corp. of America, 9555 Soreng 
Ave., Schiller Park, Ill. 

For more information— 


Circle 108, inside back cover 


Miniature Noise 
Suppression Filter 


Containing 14 toroids and eight 
capacitor sections, the filter features 
a noise suppression range of 0.15 to 
1000 mc. Astron Corp., 255 Grant 
Ave., E. Newark, N. J. 

For more information— 
Circle 109, inside back cover 


Solder-Flux Paste in 
Squeeze Bottle 


This product is a special combina- 
tion of high strength tin-lead solder 
and chemically active flux, suspended 
in a unique agent that assures free flow 
of the creamy mixture regardless of 
how long it remains in the bottle. It 
is said to be able to join, tin and sweat 
copper, brass, steel, nickel, bronze, 
zinc, Monel, silver and most other 
metals, except aluminum and magne- 
sium. Any form of heat is adequate— 
soldering iron, acetylene or compressed 
air torch, furnace, propane, bunsen 
burner. The paste is available in 1 Ib 
and 4 Ib sizes. Anchor Metal Co., Inc., 
244 Boerum St., Brooklyn, 6, N. Y. 


For more information— 
Circle 110, inside back cover 


Servo Motor-Generator 


A high-speed, high-temperature 
servo motor tachometer generator has 
a no-load speed of 19,600 rpm and is 
capable of continuous operation at 
140 C. Inertia is 2.85 gm-cm*. The 
device consists of a Size 11, two-phase, 
two-pole servo motor and a drag cup 
type tachometer integrated into unit 
measuring 1.03 x 2.156 in. long and 
weighing 4.6 oz. The motor portion 

(Continued on page 339) 
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GIVING YOU 


he Wes 
A most model /® 


Bunting today covers a new area in the engineering 

and manufacture of bearings and machine parts. To the 
traditional line of Bunting Cast Bronze Bearings 

and parts is added up-to-date, soundly established 
facilities for engineering and manufacturing bearings 
and parts made of Sintered Powdered Metals. 


In an entirely new plant with the very latest 
equipment, Bunting now attains the position in the 
Sintered Powdered Metals field which it has long held 

in the field of Cast Bronze Bearings. 


A competent group of Bunting Sales 
Engineers in the field and a soundly 
established Product Engineering Department 
put at your command comprehensive data 
and facts based on wide experience in the 
designing and use of Cast Bronze and 


Sintered Powdered Metal Bearings and parts. 


is 
NATIONAL 
WATER SYSTEMS MONTH 


Write to our Product 
Engineering Department 
in Toledo, or consult 
our nearest Sales 


Engineer. 


Buntin 
ie 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


he Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 
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For years Wagner motors have been the first choice 
of many leading manufacturers of air conditioners, 
refrigerators, freezers, water pumps and motor- 
driven tools. They meet the requirements of many 
other similar applications because of their high 
starting torque and low starting current. 

Now these Wagner motors are lighter in weight and 
smaller in size. This means that you can design 
smaller motor housings—build lighter motor mount- 
ings. Wagner motors are easier to handle and easier 


A Complete Line 


choose these 
smaller, 
lighter, 
motors... 
for 


modern 


equipment 


to stock because they take up less space. 


And these motors offer low maintenance costs—only 
a minimum of servicing is required—they give many 
years of reliable service with unusual freedom from 
vibration and noise. 


Available in repulsion-start or capacitor-start types 
—open or totally-enclosed—sleeve or ball bearing 
with rigid or resilient bases or machined endplates 
for flange mounting. Write today for Bulletin MU-185 
which gives complete information. 


Single-phase and Polyphase Motors 


Type RP, Polyphase fractional horse- 
power motors. Available in Vy, “4, 
Va, Ya, and % hp ratings. Rigid or 
resilient base—sleeve or ball bearing. 


Type RA, Repulsion-start induction- 
run single-phase motors. For applica- 
tions requiring high starting torque. 
Y, to 15 hp. 


Type RK Capacitor-start. 4%, Ye, and 
% hp...sleeve or ball bearings. 
The resilient mounting offers unusual 
freedom from vibration and noise. 


Wadner Electric @rporation 


6406 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS - TRANSFORMERS - INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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New Parts anc Materials continued 


has 26 v, 400 cps input, 0.26 oz-in. 
stall torque minimum and 12.5 w stall 
wattage. The generator portion has 
26 v, 400 cps excitation, 3.7 w input, 
0.35 v per 1000 rpm output voltage, 
23 millivoits residual voltage, 500 ohm 
output impedance and | percent lin 
earity up to 8000 rpm. John Oster 
Mfg. Co., Racine, Wis. 
For more information— 
Circle 111, inside back cover 


PVC Plug Valve 


lefion bearing buttons on the plug 
provide self-lubrication. A_ straight- 
through port is said to make possible 
unimpeded flow conditions. Adjust- 
ment to compensate for wear 1S pos- 
sible, as well as self-indicating port po- 
sitions. A nub on the bottom can be 
tapped for insertion of a drain plug if 
desired. The valve is furnished with 
threaded ends, or with socket type 
ends for solvent welding. 

At present the valve will te fur- 
nished in 14 and 2 in. sizes, to 
match pipe of corresponding nominal 
size. Tube Turns Plastics, Inc., Louis- 
ville, Ky. 

For more information— 
Circle 112, inside bock cover 


Mist Lubrication Control 


The device automatically applies a 
controlled, pre-measured quantity of 
mist lubrication on open gears, chains, 


(Continued on page 342) 
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expand metal 
shrink metal 


roll-form metal 


Shown: oe 


A production sequence 
using GROTNES machines 


only (except for weiding). 





Some of Many Products W holly 
a Le ee 
GROTNES Equipment: 


roe era il f 


ree etre ~ mene ne ee ee 


GET THIS FACT BOOK 

explaining the GROTNES ? ; 
method of 

cold-forming metais. 


GROTNES 

MACHINE WORKS, INC. 

5454 N. Wolcott Ave., Chicage 40, Ill.,U.5. A. 
Dept. 8 











BOSTOW.... 1064 types and ratios — FROM STOCK 


sore =~ Make speed reduction 


RATIOMOTORS 


Output RPM 
49 to 175 


Ratiomotors 
are sold also 
WITHOUT MOTOR as 


FLANGED REDUCTORS 


You buy and 
attach motors 


of your choice Horizontal Right 
Angle Drive 


REDUCTORS ih 
Ratios 1:1 to 3600:1 
Fan-cooling 
optional 
on larger sizes 


Horizontal Right Angle Drive 
Worm Gear ovor 


Double Reduction Double Reduction 
Horizontal Parallel Drive Vertical Right Angle Drive 


7124 ‘‘OFF-THE-SHELF’’ TRANSMISSION PRODUCTS 
STANDARD STOCK GEARS SPROCKETS & CHAIN 


BoRED-TO-SIZt ras 
SPROCKETS S INTERCHANGEABLE 
Pe a ‘ 
x v9, fk 
~Y of D () Rf (La) 
( > y y 
Ma ? \ a 
t ia) - 
. “am «CY 
ESES % TAPERED BUSHINGS 
a “ nal AND SPROCKETS 
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a COST-REDUCTION feature... 


in any transmission design 


When you design around the 100 SERIES, you can be sure that any 
model you need is available promptly, — from stock. You can be sure, 
also, that any BOSTON Gear Speed Reducer will take top-rating in 
any test for operating efficiency, and lasting power economy. 

You save time in planning, too, because you can get any needed 
information immediately in a phone call to your local BOSTON Gear 
Distributor’s transmission specialist. Boston Gear Works, 71 Hayward 


St., Quincy, Mass. 


No downtime for motor re rs . New 
“COMBINATION” design of 
100 SERIES RATIOMOTORS 
permits easy motor change... 
continued operation with spare 
Standard end-mounted motor is 
easily detachable, can be changed 
in minutes. Gear unit is undis- 
turbed, preserving alignment. 
Also, original motor can be re- 


placed with another type (explo- 
sion-prool, etc.) at anytime, 


For nearest Distributor, 


. look under “GEARS” in 
' 5 the Yellow Pages of 
Owe your Telephone Book, 


DISTRIBUTOR 


FROM YOUR DISTRIBUTOR-AT FACTORY PRICES ASK FOR CATALOG 
SPEED REDUCERS BEARINGS OTHER PRODUCTS 


Oil-impregnated BOST BRONZ 


os a 
) ese + Yo 
f, - GQ =T @ 
TS hs . 
or coU0 & 
BA 
REDUCTORS RATIOMOTORS FLANGED REDUCTORS T 


BOSTON GEAR BRONZE BLARINGS 
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New Parts and Materials continued 


cams, rollers, eccentrics, slides and 

ways, circular saws and similar sur- 

faces. Lincoln Engineering Co., 5737 

Natural Bridge Ave., St. Louis 20, 
Mo 

For more information— 

Circle 113, inside back cover 


= 


Adjustable, 
All-Metal Mount 


ene SS oe ia oe eee oe he roe ee ee ee eee |e ee a a ee 


ox 


Load-carrying capacity in three 
models ranges from 1000 to 10,000 Ib 


Three New . : per unit without necessity for change 


in the compact housing dimensions 


AC Servo : : \ built-in leveling bolt and jam nut 


allows for quick installation on un- 
115 VOLTS 


Types 60 oF 400 eps even floors. Maximum stability of the 


mounts is said to eliminate need for 


+ 
Available INPUT NO. 1 } | lagging machine to the floor. Robin 
ee 
¥: 


INPUT NO. 2 son Aviation, Inc., Teterboro, N. ] 
For more information— 


@ MAGNETIC PRE-AMP + Circle 114, inside back cover 
STANDARDIZED SATURABLE TRANSFORMERS 
SERVO SYSTEMS Supply: 115 volt 400 eps. 
AND OTHER Power output: 3.5, 6, 10, 18 watts Thermistor Kit 
STANDARD TYPES Sensitivity: 1 volt AC 
COM rn ee Size rhe kits, available in three sizes, in 
‘ee For further information requeft Form $493 clude representative units in a wide 


~ — © MAGNETIC PRE-AMP + range of resistances, temperature co 
ines illustrated, 6 


many standard and HIGH GAIN MAGNETIC AMPLIFIER efficients and sizes. Mountings and 

higher power mag- Supply: 115 volt 400 cps. styles incorporated in the sets in 

netic amplifiers are Power output: 5, 10, 15, 20 watts clude wafer thermistors in addition to 

available for appli- Sensitivity: .1 volt AC | 

cations involving Response Time: .008 to .1 sec. 

automatic control. Highest performance — All magnetic elements. Thermistor Corp., of Amer 
CUSTOM DESIGNS For further information request Form $496 || ica, Metuchen, N. J. 


FOR SPECIAL @ TRANSI-MAG*: TRANSISTOR + | inner... 
REQUIREMENTS HIGH GAIN MAGNETIC AMPLIFIER a 
‘ Supply: 115 volt 400 or 60 cps. 

rs design Power output: 2, 5, 10, 15, 20 watts 

and engineer Sensitivity: .08 volt AC into 10,000 ohms 

complete servo ripe ans Nes Tg 

or automatic Ses taaaai ‘ poe t Form $499 Chis regulator operates on either 

control systems (400 cps.); Form $497 (60 cps.) 115 or 230-v lines without de-rating 
*TRADE NAME Voltage change-over is accomplished 


AFFILIATE OF Y MAGNETIC in the field by switching devices re 
es AMPLIFIERS 7 iNCG "| quiring only seconds to operate. The 


oUemAnon by Telephone: CY press 2-6610 = | control tolerance is better than 1 per 
nent 632 TINTON AVE., NEW YORK 55, N. Y. cent, power rating is 6 kva, and input 
Se em a a ee : 3 d = so _e are) (Continued on page 347) 








bead, bead-in probe and bead-in-can 


Automatic A-c Regulator 
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Fastex can heip you find a cost-cutting 
answer to your specific mass-assembly 
component problem. Highly specialized 
production facilities and creative 
engineering are combined to help you 

« realize maximum, immediate savings. 
Fastex specializes in the design and 
production of volume runs of simplified 
components, fastenings and multiple- 
part assemblies. For new approaches to 
improved mechanical or electrical 
action through plastic and metal parts, 
contact Fastex .. . now. 


. 


World's Groadest Line of Mass-Assembly Fastenings 


“hl CLE AS. Caines ee is 
TAY A 


SHAKEPROOF 
ad 


195 Aigonquin Road, Des Plaines, illinois 


in Canada: Canada !ilinois Tools Limited, Toronto, Ontario 








U.S. ELECTRICAL MOTORS inc. 

P.O. Box 2058, Los Angeles 54, Calif., or Milford, Conn 
() Send Varidrive Bulletin No. F-1797 

Name. 

Company 

Address. 

City. Zone___ State 








RPM 


Bp somepite variable speed power source. 
: nt speed motors, it is asily installed 
Eeseote Rugged industrial construction gives 
fated under severe conditions. It requires no 
@quipment or bulky power conversion 
are popular with equipment manufacturers 


versatility and saleability of their products. 














in a new car—in a used car — 


STAINLESS STEEL 
Sells and Re-sells! 




















The Stainless Steel trim, molding and vital 


parts that add style and beauty to a car, 
inside and out, are features that help make 


the sale. 


S TA | N | F S S Stainless Steel has wide customer accept 
ance. It’s easy to clean and keep clean. It’s 





a tough, solid metal that will not corrode or 
dent and stands up to gravel, ice, salt and 


water. 
1 - e The finish never fades and parts are easy 
to replace. Stainless Steel lasts the life of the 


car. It sells in a new car and it re-sells in a 


for automobiles ie 





Mc LouTH STE£L Co RPORATION, Detroit, Michigan, Manufacturers of Stainless and Carbon Steels 
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power at the p 


hydraulic 


---wWith self-contained 


Pesco package 


Fi you need to produce hydraulic power from an electrical source, investigate Pesco’s 
line of Hydraulic Power Packages 
These low-cost units are versatile and find extensive application on tailgate loaders, 
lift trucks, small dump bodies, farm tractors and snow plows. They provide hydraulic 
flow to .80 gpm at pressures to 2000 psi from any suitable 6, 12 or 24-volt d-c source 
Pesco Hydraulic Power Packages include an electric motor, hydraulic gear pump 
i 


with integral relief valve, check valve and reservoir in a single, self-contained assembly 
The Pesco gear pump features “Pressure Loaded’’* bearings for higher volumetric 
efficiency and longer service life 

Original equipment manufacturers are invited to obtain price quotations or specific 
information from your nearest Pesco sales engineer or write 24700 North 


Miles Road, Bedford, Ohio 


PES« 0, 


*“PESCO's patented principle 


With Daybrook Speedlift Power Gate 

push button to lift 1100-pound loads i 
Lifting is done with hydraulic power furnishe 
by PESCO Power Package which operates fr 
automotive electrical system. Power 

manufactured Daybrook Hydrau 
L. A. Young Spring & Wire C 


{ 


Gates 


[ 


are 
bh 
uy 


+ 


ush of a button 


PESCO HYDRAULIC POWER PACKAGE 
converts electrical power to hydraulic, finds 
wide industrial use. Compact “package 
design contains motor-driven gear pump 


‘ 


relie 


and check valves and reserv 


See our catalog in 
Sweet's Product Design File 


PESCO PRODUCTS DIVISION 





of gear pump construction 


24700 NORTH 


BORG-WARNER CORPORATION 


MILES ROAD ° BEDFORD, OHIO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 
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Parts and Materials continued 


range is 100 to 130 v or 200 to 260 
v at line frequencies from 47 to 63 
cps. The wall or floor mounted unit 
is 184 x 13 x 83 in. deep overall. 
Weight is 90 Ib. Electronics Measure- 
ments Co., Lewis St., Eatontown, 
N. J. 
For more information— 
Circle 116, inside back cover 


Thermistor Reference Kit 


The kit is provided with specifica- 
tion sheets covering dimensions, elec- 
trical characteristics, and temperature- 
resistance relationships of the rod-type 
thermistors. In addition, thermistor 
applications in electrical and electronic 
sensing, controlling and indicating de- 
vices are catalogued 

The dozen thermistors, each indi- 
vidually packaged, cover resistance 
ranges from 25 to 1 million ohm. 
Friez Instrument Div., Bendix Avia- 
tion Corp., 1400 Taylor Ave., Balti 
more 4, Md. 

For more information— 
Circle 117, inside back cover 


High Voltage Tester 


A buzzer and red light signal when 
insulation defects or grounds are 
found, allowing the operator to watch 
the work instead of the tester. The 

(Continued on page 350) 
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2-pole Capacitor 
Reversible Type AC 
only (for 6, 12, of 


DEPENDABILITY... 


General ndustries 
FRACTIONAL HP. MOTORS 


1/40 HP to 1/1100 HP 


Dependability . . . for a lifetime of trouble- 
free performance, is a prime factor in every 


GENERAL INDUSTRIES FRACTIONAL HP MOTOR. 


® For an unfaltering, dependable lifetime of service, General 
Industries’ fractional! hp. motors have no equal — that's just one 
reason why original equipment manufacturers have been relying 
on Gl 1/40 hp to 1/1100 hp motors for over 25 years. They 
appreciate General Industries’ free design consultation service 
and prompt deliveries, too. When you have a fractional hp. re- 
quirement, you'll find that your best bet is to . . . specify Gi! 


Write for complete specifications and quantity-price quotations. 


bee 


CeCe eeeeeeeeeeeeeeee 


MODEL B MODEL A MODEL C MODEL E 


4-pole,4-coilshaded + 2-pole, shaded pole * 2-pole, shaded pole ° 4-pole, shaded pole 
pole AC Induction . AC Induction Type . AC Induction Type : AC induction Type 


Write for Complete 
Specifications and 
Quantity - Price 


Quotations! 

MODEL O MODEL D MODEL F 

4-pole,4-coilshaded = 2-pole, shaded pole 

pole AC Induction + AC Induction Type 
Type 

24 volts) 


GS ste GENERAL INDUSTRIES co. 


DEPARTMENT GM °¢ ELYRIA, OHIO 





WHAT'S YOUR P.Q:? 


* Pump Quotient 


Why are more and more end-suction pumps 
being specified ? The answer's simplification. 


Industry is turning to end-suction pumps because 
they simplify piping (especially in process applica- 
tions), need only one stuffing box, and make parts 
replacement easy. Get the full story on the 
Worthington end-suction pumps by writing to 
Section PC.4.8. 


What is Worthite? worthite is Worthington’s 
“super-stainless”, corrosion-resisting alloy steel con- 
taining more than 50% of the alloying elements: 
nickel, chromium, molybdenum, silicon, copper and 
manganese. The balance is mainly iron. Worthite 
was first introduced in 1936 and has gained wide 
acceptance as an excellent construction material 
for applications where corrosion is a problem. 
Worthington, of course, offers a complete line of 
Worthite pumps. Write for Bulletin W-350-B4 





Why are gear-type rotary pumps best for 
handling high-viscosity fluids? Lots of reasons. 
First, their large, unobstructed passages mean low 
entrance losses. Then, there aren’t any valves or 
valve springs. Also, there’s the flexibility in applica- 
tion offered by the wide speed range of gear-type 
rotaries. Write for Bulletin W-483-B2 for facts 
about the Worthington double-herringbone gear 
rotary pumps and vane pumps. PC.4.8 




















See your Worthington distributor for more information about end-suction pumps, 
Worthite and gear-type rotary pumps. But if you want to read up on these products 
before talking to him, write for our bulletins today. Worthington Corporation, Merchan- 
dising Division, Section PC.4.8, Harrison, New Jersey. 


WORTHINGTON 


a 


—— 
—— 
ied, 


= = 7 +s , 
— LDL 


“SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT” 


Air Compressors . Pumps * Multi-V-Drives . Allispeed Drives 
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See the new Saw 
from C-B Tool Company 


WITH 
rol-watlere, 
STEEL 
patl-ti ie 


The C-B Tool Co. Story 
It was easy! Engineers from C-B Tool 


Company, Lancaster, Pa. and Ostuco 
in Shelby worked out a welded steel 


tubing component to replace a heavy, 
bulky oil reservoir and to serve as a 


handle for the new saw. See the differ- 
ence this makes in the new Lancaster 


Model 400A chain saw: 
Saves Cost—$4.25 on each chain saw! 


Saves Weight—3 pounds on each unit! 


Works better—Saw now has positive, 
continuous oiling instead of push-button 


oiling by the operator, 


EE] 


SEAMLESS AND ELECTRIC WELDED STEEL TUBING 
—Fabricating and Forging 


May, 1956 
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If you have trouble with see-sawing 
production costs and quality, 
OsTucoO may have the answer to your 


problems. Unique single-source 

service eliminates interplant shipment, 

reduces error, gives better production 
see OsTuco! 


control. See about it . 
Contact the Shelby office or your nearby 


Ostuco Sales En~ineer for details. 


Birthplace of the Seamless Steel Tube Industry in America 
CHARLOTTE * CHICAGO (Ook Pork) 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company * SHELBY, OHIO 


SALES OFFICES: BIRMINGHAM * 
CLEVELAND © DAYTON * DENVER * DETROIT (Ferndale) 
HOUSTON * LOS ANGELES (Beverly Hills) * MOLINE 

NEW YORK * NORTH KANSAS CITY * PHILADELPHIA 
PITTSBURGH * RICHMOND * ROCHESTER © ST. LOUIS 

ST. PAUL * SALT LAKE CITY * SEATTLE * TULSA * WICHITA 
CANADA, RAILWAY & POWER ENGR. CORP., LTD 

EXPCRT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 


New Parts and Materials continued 


test voltage is shown on a large meter 
that is marked at 50 v intervals, so 
that voltage variations caused by an 
unstable power supply can be seen 

. Small parts can be tested with the 


" - ~ push-button prods that safely retract 
Oil Maintenance Equipment into phenolic housings when released; 
j detachable test leads simplify replace 
ment of damaged leads or prods; and 
any testing voltage between 400 and 
2100 v, ac, is supplied by the unit 
Equipped with on-off switch and pilot 
light, the tester plugs into any 115 
volt, 60 cps outlet. Assembly Prod 
ucts, Inc., Chesterland, Ohio 
For more information— 
Circle 118, inside back cover 


OIL RECLAIMER PURIFIER-RE-REFINER FILTER 
For continuous oil purifica For all purification in Furnished in capacities 
tion in range of 2-100 gph batches of from 6 to 100 from 0.1 to 750 gpm. Var 
gallons. Removes all so! ious cartridges available 
Removes all solids, acids ids, acids and volatile for mineral and inhibited 
and volatile contaminants contaminants. detergent oils 


HILCO purification means complete 


oil purification . . . 


Whenever oil is used it becomes contami 
nated and must be discarded or conditioned 


for further use. There is a HILCO to do 





this job for you. You can recover large 
HIGH CAPACITY RECLAIMER 


quantities of oil at low cost. HILCO units 
Combines filtration for removal of 


rr 2 J te 
are available for continuous or batch oper- Vacuum Tube Voltmeter 


solids and sludge with vacuum va 


t f 1 { lids, . 
etn Mia cea gel econ na ation. Chis battery-operated d-c voltmeter 
acids, water, solvents, fuel dilution. 


Furnished in standard or custom has an input impedance of over 10" 
built models to 600 gph. 


4 


ohm, a grid current less than 5 x 10 

amp and full scale accuracy within 2 

per cent. The instrument has eight 

; voltage ranges of 0.008, 0.02, 0.08, 
sasoline Engine mae er 0.2, 0.8. 2, 8 and 20 v, full scale, of 


Sas Engines Circuit Breakers either polarity 


Suses Machines meter measures currents as low as 

@ Hydrauie Equipmes 5 x 10“ amp, resistance above 10” 

pleTOe? - e@ Metal Rolling Nils ohm and voltages up to 20,000 v 

wre Making Machinety Keithley Instruments, Inc., 3868 Car 
negie Ave., Cleveland 15, Ohio 


For more information— 


THERE’S A HILCO TO DO THIS JOB FOR YOU a Circle 119, inside back cover 


e CONSULTING ENGINEERS ¢ 


Plastic Cover 
WRITE TODAY! ror rue NEW HILCO EDente Guitare 
CATALOG FOR COMPLETE INFORMATION ~ Seinen imit Switches 
AT NO OBLIGATION .. . ~saee 


_ 
— 
e@ Automobiles fire Drawing When used with accessories, the 
. 
* 


Heat Treating 


oe [he purpose of this switch’s trans 

THE r PeYaehale)i) parent cover is to permit the operator 

H l i t 1A R D Co P to observe the contact action without 

198 W. FOURTH STREET “ ELMIRA, NEW YORK removing the cover. Waterproof, the 

IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal (Continued on page 353) 
RATA RL SIE Ra NC MMR ee 
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Greater Production - Neater Installation with 


PHILLIPS =» SCREWS 


“PHILLIPS SCREWS HAVE REWARDED US with in- 
creased production, ease of operation, elimina- 
tion of damage due to screw driver slippage, 
longer tool life, more attractive appearance, 
more positive gripping and more secure fasten- 
ing,’’ states Mr. Solar, plant manager of Fleet 

: of America, Inc., makers of quality aluminum 
“OUR PRODUCTION INCREASED 50%, and probably even more prime windows and doors. 
since the use of power drivers made possible by Phillips head actly 
screws,” says the Plant Manager of Yankee Metal Products a "ty 
Corporation of Norwalk, Connecticut. Phillips screws have also Sf 
eliminated damage and have facilitated the ready replacement 
of signal lenses. 


= 

f eo 

THE FASTENERS OF TODAY... 
AND OF THE FUTURE 
M marks the spot 


the mark of extra quality 

















Pledged to highest standards... 


The Phillips Screw manufacturers listed here 

cooperate to turn out a uniformly high stand- 
LINCOLN, division of the Ford Motor Company, uses Phillips ard of quality. As sponsors of the Phillips 
Cross-Recessed-Head Screws in the construction of the luxurious Cross-Recessed-Head Standards Committee 
Lincoln automobile. The picture above shows Phillips screws they adhere to the established dimensional 
being easily installed in the windshield wiper motor of the standards, gauges, and gauging methods which 
Lincoln. will best serve industry. 


Members of Screw Research Association 


American Screw Company « Atlantic Screw Works, Inc. « The Blake & Johnson Co. « Central Screw Company « Continental Screw Co. 

Elco Tool and Screw Corporation « Great Lakes Screw Corp. « The H. M. Harper Company « The Lamson & Sessions Company « National 

Lock Company « The National Screw & Manufacturing Company « Parker-Kalon Division, General American Transportation Corporation 

Pheoll Manufacturing Co. + Scovill Manufacturing Company « Shakeproof Division Illinois Tool Works « The Southington Hdwe. Mfg 
Company « Sterling Bolt Company « Wales-Beech Corporation 





INSIDE INFO FROM HOLO-KROME 


THE SECRET'S IN THE SOCKET! 


Holo-Krome carefully controls the socket 

depth. Sockets are deep enough for the 

hex key to get a firm, solid bite... yet 

scientifically proportioned to give maximum 

strength to the head of the screw. Accurate 

design is another plus you get when you 

| | specify Holo-Krome. 

| | | 8 

H-K controls socket depth for tougher screws! 
ze | 


Compare These Other H-K Features! 


SHARP HEX CORNERS... where the hex key 
gets a solid grip for firmer fastening. 


UNTAPERED WALLS... for better key fit, 
longer key and socket life, even tighter 


wrenching. 


COMPLETELY FORGED SOCKET HEAD... no 
drilling or broaching—metal fibers stay in- 
tact for stronger hex sockets. 


For the finest in Socket Screw products... 
for revolutionary SAME-DAY SERVICE, the 


name to remember is Holo-Krome ! 


LOOK INSIDE A HOLO-KROME SOCKET! 


Send in the coupon below and we'll send you FREE 
an H-K Socket Cap Screw (we've omitted heat 
treating to let you get a bettér look at the mirror 
finish and sharp hex cérners ynder, the usual black 
finish). Look it over carefully, and see for yourself 


what a real difference H-K quality and skill can make ! 


Please send me FREE a Holo-Krome Socket Screw for my inspection. 


NAME _ 





POSITION 





COMPANY ____ 


HOLO-KROME 


| 
| 

ADDRESS _ ‘ THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 
| 





a 





ce PS A & “ef 


Sold only through authorized Holo-Krome distributors. 
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New Parts and Materials continued DESIGNING WITH DU REZ 





GRINDING 


BRUSHING 


ENDS 5 COSTLY 
OPERATIONS. ... 





limit switch is said uccessfully 
completed sever rosene and un 
derwater test 
Seven model nc ) contact a1 
rangements are n vailable with the 
new watertight plasti vers. R. B 
Denison Mfg. Ci 2 St. Clair Ave 
N. W., Cleveland 13, Ohi 
For more information— 
Circle 120, inside back cover 


ON UNIVAC* COMPUTER PANELS 


You can get components to meet exact slots and ing edges in eacl 


ing dimensional requirements with less 10" panel conform to close toler 


machining and finishing than you’ anc mndary drilling, milling, an 


may have thought possible Here's an rrinding are eliminated, while brus! 
example of how a switch to Durez al arnisn-« PI ny are unnecessar 
phenolic the engineering plastic urez is noted for its electrical proy 


saved a major poruon of a compon- impact trenegtn, 


and resistance 
ent’s cost eat, 1 sture, and chemical action 
This is an interchangeable plug molds readily in complex forms of 


Small Ellipses Templates terminal panel in Remington Rand's arving tion 
“ : ‘ ates 

Univac "120" digital computer. Tem d in. All these properties come 
l'emplate has 100 ellipses, in 10 perature and humidity affect Durez so mn ma ymbinat et 


and metal inserts can be 


them hely 
™ li 8] is les plus 3 
projectic ns from 15 to 60 deg, in 10 little that 816 molded-in holes plus 54 


sizes from w to in. Made of A HANDY NEW BOOKLET of tec! 
0.020-in. amber colored mathematical will be t re 
quality plastic. Size is 6 x 43 in. 

Rapidesign, Inc., Box 592, Glendale, 

Calif 


For more information— 
Circle 121, inside back cover 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY cHEMICALS 





See the following pages for brief & PLA 
reviews of new publications offered SS WEES Cee, a Vengenee, &. ¥ STICS 


for design engineers 
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Dependability First! 


DODGE 
CLUTCHES. 


DODGE AIR-GRIP— quickest acting, most responsive air 
clutch available. May be ‘‘inched”’ or thrown into full engage- 
ment, as required. Built-in quick release valves, optional. Unique 
design and automatic internal ventilation insure cooler opera- 
tion, longer life. Provision for mechanical engagement if air 
supply fails. Single and double plate types. 


DODGE DIAMOND D—ruggedly built of highest grade 
materials, to resist wear and withstand shock loads. Smooth, 
trouble-free operation. Relatively light force on shifter is convert- 
ed into a heavy power transmitting pressure between friction 
surfaces. One point shifting mechanism. Compact, completely 
enclosed for safety and protection from dust. Precision-built in 
sizes rated from 20 to 330 hp at 100 rpm. 


DODGE ROLLING GRIP —simple and compact in design—no 
toggles. All working parts easily accessible. Power transmitting 
pressure on friction disc is developed by circle of hardened 
steel balls forced into wedge-shaped groove by the sliding cam. 
Flexible, easily controlled, extremely rugged. Single and double 


Write us now for Bulletins friction plate designs, sizes .38 to 21.2 hp at 100 rpm. 
on Dodge Clutches. 


Call the Transmissioneer, your local Dodge Distributor 


of Mishawaka Ind Factory trained by Dodge, he can give you valuable 
? . 


assistence on new, cost-saving methods. Look for his 
name under “Power Transmission Machinery” in your 
classified telephone directory, or write us. 


DODGE MANUFACTURING CORPORATION, 1200 UNION ST., MISHAWAKA, INDIANA 
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CATALOGS and BULLETINS 


To obtain cvpies of literaure described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterbead, see page 380. 


Synchros, Servos, Resolvers—Bulletin 
376, 4 pp, gives characteristics of over 
138 units. Norden-Ketay Corp., 555 
Broadway, New York 12, N. ¥ 


Circle 122, inside back cover 


Roller Bearings—Bulletin H-54A, 55 


pp, describes cam follower, integral 


end shoulder and guided roller beat 
McGill Mfg. Co., 


Y 
ings. 


Ind 


Valparaiso, 


Circle 123, inside back cover 


COvVCTS 14 


manufacture and 


Locknuts 
topics 


Booklet, 24 pp, 
concerning 
proper installation of locknuts. Guide 
chart for calculating wrench torques, 
that 
must be considered in relation to bolt 
tightness and wrench torques, are 
included. National Machine Products 
Co., 44225 Utica Road, Utica, Mich 
Circle 124, inside back cover 


as well as all of the variables 


Fasteners for Spotwelding—Bulletin 
561, 4 pp, describes pins, screws, nuts 
designed to be spotwelded into vari 
ous end products. Ohio Nut & Bolt 
Co., 33 First Ave., Berea, Ohi 


Circle 125, inside back cover 


Molded Bulletin 


550. 16 Pp, has section on engineering 


Friction Elements 
design data so product designers can 
determine shapes and sizes in which 
these products can best be produced 
Chamfers and illustrated. 
Machinability and dies are also cov 
ered in detail. Raybestos-Manhattan, 
Inc., 6010 Northwest Highway, Chi 
cago 31, Il. 


radii are 


Circle 126, inside back cover 


Fluorocarbon Rubber—Booklet, 16 
pp, gives gum characteristics and prop 
erties of the 
including physicals, thermal stability, 
water absorption, 
low temperature behavior, electrical 
values, and chemical resistance. 
M. W. Kellogg Co., P. O. Box 469, 
Jersey City 3, N. J. 

Circle 127, inside back cover 


resulting vulcanizates 


gas permeability, 


Solenoids—Catalog describes explo- 
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oil-immersed solenoids, 


brakes 


action) motors 


sionproof, 
solenoid-operated solenoid 
based (reciprocating 
l'rombetta Solenoid Co., 329 N. Mil 
waukee St., Milwaukee 2, Wis 


Circle 128, inside back cover 


Heaters and Heating Devices—Bul 
letin GEC-1005G, 60 pp, 
application 


contaims 
index, calculating data, 
specifications, operating information 
and list prices of standard heaters 
and heating devices. General Electri 
Co., Schenectady 5, N. ¥ 


Circle 129, inside back cover 


Compressed Air—Booklet, 20 pp, dis 
cusses moisture problems in air lines 
them 


and what can be done about 


Accompanying brochure describes 


method for removing moisture from 
air, hydrogen, nitrogen and natural 
gas lines. Van Products Co., 
Old Ridg« Road, I Tic yi Pa 


Circle 130, inside back cover 


S780 


Stainless Steel Wire 
includes 


Bulletin, 6 pp, 


analyses, tensile strengths, 
physical properties and gages of twelve 


Webb Wir 
New 


types of stainless wire 
Div., Carpenter Steel Ci 


Brunswick, N. ] 
Circle 131, inside back cover 


Air or Oil Cylinders—Bulletin, 6 pp 
gives mounting dimensions and speci 
fications on eight standard styles 
offered in 1 to 3 in. bores, and seven 
4 to 8 in. Recom 
mended for air to 200 psi, oil pressure 


Tomkins Johnson Co., 


styles in bores 
to 750 psi. 
Jackson, Mich 


Circle 132, inside back cover 


Ball Bearings—Bulletin S-61, 4 pp, 
has data covering types of ball bear 
ings, sizes, installation and suggested 
applications. Freeway Washer & 
Stamping Co., P. O. Box 1756, Cleve- 
land 5, Ohio. 

Circle 133, inside back cover 


Electronic Terminals, Seals—Catalog 
describes multiple headers, terminals, 
(Continued on page 358) 


ple} rici: 
PRODUCTS 


you should know 


TAPER-LOCK 


ALL-STEEL 


CONVEYOR PULLEYS 


&. 


SC and SCM 


BALL BEARING 
PILLOW BLOCKS 


> J 


SEALED-LIFE V-BELTS 


Write for your copies. 
DODGE MANUFACTURING CORPORATION 
1200 Union Street + Mishawaka, Indiana 


+ of Mishawaka 


Ind 





eI 


a 








Quick facts for those who apply and specify electric motors 


Eye Appeal: New Requirement in Motor Design 


\s the trend to automation accelerates and the number of individual 
drives per machine increases, electric motors become, more than ever, 
an important element in the overall appearance of many machines. In 
designing the Howell Series 100 motors in the new frame sizes, Howell 
engineers set up the list of design requirements shown below. For evi- 
dence of how they met them, see the totally enclosed fan cooled motor 
at right and the detail sketches below it. 

When you're specifying motors, why not specify for streamlined ap- 
pearance — in addition to the top performance you need? It’s a bonus 
value that costs no more and you'll be matching functional efficiency 
with sleek good looks. 


HOWELL SERIES 100 TEFC EXTERIOR 
DESIGN REQUIREMENTS 
@ Fan cover, end-plate and frame 


to join so as to produce flush ex- 
terior surface. 








© No fins, ribs or other protrusions, 
other than conduit box and feet, 
around entire diameter of frame. 


© Joint between frame and end- 
plate to present flush exterior 
surface. 


© Ventilation ports to carry out 
contemporary streamlining, offer 
minimum obstruction to passage of 
air, and meet or better NEMA 
specifications for safety. 

© Grease fittings, top-ball type, to 
be located for (1) easy accessibility 
(2) maximum protection against 
damage. 


© Fan guard openings to incorpo- 
rate distinctive design and to meet 
or exceed NEMA specifications for 
safety. 


@ Mounting feet to eliminate ex- 
cess bulk and weight, utilize steel’s 
strength to best advantage. Contours 
to present good appearance. 


Series 100 enclosures: totally enclosed Get complete details on these 
fan cooled, open drip-proof, splash- 
proof and weather protected, and 
totally enclosed non-ventilated. . . . write for Bulletin N-100-R 


Open-type motors in the Howell Series © 

100 line match their TEFC counter- owe 

parts not only in streamlined good Red Band 
moTORS 


outstanding new mofors today 





looks, (see above right), but in diam- 
eter and mounting dimensions. Space 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 
allocations are simplified. 





PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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Another bearing improvement 


saelesmee ? . ul 


SKF’s improved method 
of lubricating large spherical roller bearings 


To make the lubricant effective it should 
be located where needed—in the bearing. 
Also, new lubricant, when added, should 
enter where it does the most good—in the 
bearing. 

For these reasons, all future production of 
&& KF double row spherical roller bear- 
ings above 240 mm O.D. (9.4488”") will 
be made with three equally spaced drilled 
holes in the center of the outer ring with- 
out any extra charge to our customers. 
This permits the lubricant to enter the 
center of the bearing. 


With the lubricant (either grease or oil) 
being introduced into the center of the 
bearing, all working surfaces are quickly 
and completely covered. In addition, the 
outward flow flushes out the old lubricant, 
and with it, any abrasive dust, dirt, mois- 
ture or other impurities. 


And where circulating oil lubrication is 
required, there is a continuous flushing 
and cooling of the bearing. 


This is another example of how SKF 
helps you to obtain longer bearing life. 


7700 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
—manufacturers of SKF and HESS-BRIGHT® bearings. 
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there’s an amazing 


CONCENTRATION OF HEAT 


in this tiny cartridge unit! 


a al 


the new WATLOW 


FIREROD 


cartridge heaters 


A new design advantage for you. As 

ACTUAL SIZE much heat in 1/5th the space. Stan- 
(%" long, %” dia.) dard Units from 144” to 12” long, 
Rating: 115 V. —125 W. Ye" and V2" dia. 


Example of Application 


Used to heat metal die to 900° F. 
forming titanium in the Aircraft WRITE . . . for 
industry. Illustrated Bulletin. 


SINCE 1922—DESIGNERS AND MANU- 
FACTURERS OF ELECTRIC HEATING UNITS 


1392 FERGUSON AVE. 


cKeT 
BBD SPRO® 
wrinvous Loor OF DIAL HE 


R 
N \ 
SuALiFIED BEAD CHA! n} gor viSAS 


€ 
uty 


Voland & Sons, Inc. Dept. 101 
32 Relyea Place, New Rochelle, N. Y 


Gentlemen 

Please rush me sample kits of Bead Belt 
Sprockets and chain at $5.00 per kit. Each kit consists of 12 Firm 
assorted brass and die-cast sprockets, chain, and connector 
with instructions for assembling endless belts Address 


Name 


} Billmy firm [7 Check enclosed 
Please send complete information 





Catalogs and Bulletins continued 


seals, closures. Electrical Industries, 
44 Summer Ave., Newark 4, N. J. 
Circle 134, inside back cover 


Magnesium Alloy Nomenclature 
Pamphlet, 12 pp, has standard alloy 
nomenclature and temper designa 
tions which have been adopted by the 
ASTM and is being officially recog 
nized and recommended by Mag 
nesium Assn., 122 E. 42 St., New 
York 17, N. Y. 


Circle 135, inside back cover 


Chemical Metal Finishing—Booklet, 
12 pp, describes aluminum anodizing 
ind alodizing, surface conditioning, 
ind various other types of conversion 
coatings obtainable on aluminum, 
magnesium and steel. J. W. Rex Co., 
843 W. 3 St., Lansdale, Pa. 

Circle 136, inside back cover 


Variable Speed Transmissions—Cata 
log 65, 24 pp, describes construction, 
ccessories and controls, both manual 
and automatic. Engineering section 
gives power transmission characteris 
tics, ratings and dimensions. Lewellen 
Mfg. Co., Columbus, Ind 

Circle 137, inside back cover 


Nylon Molding Powder—Folder, 6 
pp, includes test data. National 
Polymer Products, Inc., 125 N. 4 St., 
Reading, Pa. 


Circle 138, inside back cover 


Pilot Light Assemblies—Catalog 750, 
11 pp, describes indicating lights for 
control panels and equipment. E. F. 
Johnson Co., Waseca, Minn. 


Circle 139, inside back cover 


Indexing Machinery—Catalog 106, 24 
pp, discusses selection, designing of 
indexing units into equipment, calcu- 
lation of applications requirements, 
standard dimensions. Ferguson Ma- 
chine & Tool Co., Inc., P. O. Box 
5841, St. Louis 21, Mo. 

Circle 140, inside back cover 


Hydraulic Controls—Bulletin 102, 4 
pp, describes control centers for air- 
craft, industrial and mobile hydraulic 
systems. Electrol Inc., Kingston, 
N. Y 
Circle 141, inside back cover 
Ball Screws and Splines—Bulletin, 4 
pp, provides table of capacities, di- 
mensions, ball nut data, torque rat- 
(Continued on page 362) 
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Tough, Flexible CaPlugs Are Used in Countless Ways 
to Protect Products in Process, Storage and Transit 


Quick to put on...kind to threads ...add sales sparkle 


JUST PUSH THEM ON... OR PUSH THEM IN 
Tapered CaoPiugs can be used as caps or plugs, 
inside or outside of threaded or plain fittings. 
Costing less to buy, these versatile closures cost 
less to apply. Time studies show that Tapered 


CaPlugs save up to 500% in labor costs 


its 
tS 
jis a 





EASY TO REMOVE, TOO! 


Installed on these Bristol air control instru- 
ments, CoPlugs prevent dirt or foreign matter 
from getting into the system before installation. 
Says The Bristol They are 


enough so that they are not accidentally dis- 


Company, sturdy 


lodged, but are still easily removable.’ 


USED BY THOUSANDS OF INDUSTRIES 


Here, CaPlugs are applied by Caterpillar Trac 
tor Co., * . to protect and keep clean the 


tubing used in fuel injection equipment for 


diesel engines.'’ Made of Polyethylene, CaPlugs 


will not collapse, chip, breok or shred under 


most severe of conditions 


INDICATES CARE IN MANUFACTURE 


On this Alemite Accumatic Valve, 
CaPlugs add zestful eye appeal. Says Stewart 
Warner Corp., “‘CaPlugs help impress the cus 
tomer with the steps that have been taken to 
protect the equipment and convince him of the 
continuing need for protecting lubricants against 
contamination 


colorful red 


FIT MULTITUDES OF PRODUCTS 


CaPiugs protect electrical connector fittings and 


armature shaft extensions of these electric 


motor assemblies. Here's sure, safe protection 


that’s adaptable to all types of products and 


parts (Photograph courtesy Pesco Products 


Division, Borg-Warner Corporation) 














YOU NAME IT 


There's a CaPlug to fit nearly every 
need. With six standardized designs 
threaded and non-threaded) and over 275 
stock sizes available off-the-shelf"' deliveries 
can be mode to meet your immediate require 


ments delay. Write for 


closure 
(both 


without free somples 


ond prices 


Free “see-for-yourself” assortment mailed on request 





mt. 
— —— oe ee eee 


Product Engineering — May, 1956 


(me 


MAIL a free assortment of CaPlugs, literature 


immediately, without obligation. 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
2205-9 Elmwood Ave., Buffalo 23, N. Y. 


ond prices to wus 
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Tourek 


BALL JOINTS 
The Recognized “STANDARD” 


Get the ONE Best and Most Eco- 
nomical Ball Joint For The Job! 


@ Whatever length or — of Spe- 
cial Linkages you need, capable 
TOUREK Engineers will develop 
the ONE best and most economical 
design for your specific needs. Pro- 
duction and assembly operations 
can be scheduled to meet practically 
any reasonable delivery require- = 
ments. TOUREK facilities are large 
and modern and well coordinated. 


1 — 
Each Ball Joint assembly can be a NT Oo 
depended upon to equal or surpass . 


the most exacting specifications. 


% , 5 é 
Tourek Standard or Dry Seal Pipe —a) 4A — a ad 
Plugs Assure Extreme Accuracy . *S) i 


@ Tourek Pipe Plugs are precision 4. 
made in production runs from high = a. g 


A 


strength, selected steel. Both stan- . » 

dard threads and the popular pres- ; ¢ : 
sure-tight, dry seal, threads are avail- : 

able in inven teal 1" to 1" inclusive, 

for quick shipment. 


How to Get High Precision Screw 
Machine Products At Low Cost 


@ Uniform accuracy is the priceless 
ingredient that makes a fine Screw 
Machine part finer! That’s why qual- 
ity minded manufacturers from coast 
to coast are “Turning to TOUREK” 
for the best in quality Screw Machine 
Products. Our range includes up to 
2-34" diameter single spindle and 
2-54" multiple spindle machines, 
together with such operations as 
threading, tapping, milling, drilling, 
grinding, slotting, slabbing, burring, 

uffing, precision boring, broaching, 
polishing, plating, heat treating and 
silver soldering. 


J.J. TOUREK MFG. CO. 


ESTABLISHED 1920 


1901 SOUTH KILBOURN AVENUE, CHICAGO 23, ILLINOIS 





_- UP TO 2-5/8" DIAMETER SINGLE AND MULTIPLE SPINDLE MACHINES .. THREADING * TAPPING + 
MILLING + DRILLING * GRINDING « POLISHING « PLATING « HEAT TREATING « SILVER “SOLDERING ° 


WORLD'S LARGEST MANUFACTURER OF “STANDARD” BALL JOINTS 
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: Light press 
“FLOATING ure 
neutral no POSITIVE 


heating or drag engagment 


The above line drawing illustrates a single MAXITORQ\Clutch arranged for single 
V-belt drive with a special sliding beveled shifter sleeve a¢ting as a light brake. 


Yes, there are many types oh MAXTTDORG .. . single, double, overload release 
. to meet every installation need. Get_gur comprchensive technical data. . . let 


our engineering department help you work out special drive problems. Write or 
phone: Dept. PE-5, The Carlyle Johnson Machine Company, Manchester, Conn. 


Wille MAXITORQ 


i 
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From FISHIN’ POLES “~- = wat 


to FLYIN’ MACHINES ie, 


Fabricon Plastic Impregnated Materials 
help MAKE GOOD PRODUCTS BETTER! 


Time was when fly rods . . . like some structural members for airplanes . . . could only 
be made of bamboo. But not so today. Now, Fabricon plastic impregnated glass 
cloth is being used in many secondary airframe assemblies for both commercial and 
military aircraft. It's been adopted, too, by manufacturers of fishing equipment as 
© practical successor to costly bamboo. They say it’s every bit as good . . . and much 
better in many respects. For glass cloth rods are lighter, stronger, easier to use. 
They last much longer . . . require less care and fewer repairs than the best bamboo 
rod ever made. What's more, they've helped “catch” a whole new school of avid 
anglers by bringing the price of a good fly rod well within the reach of millions. 


Specially treated glass cloth . . . for fishin’ poles and flyin’ machines, plus a host 
of other diversified things . . . is only one of many plastic impregnated and coated 
materials now being produced by Fabricon to help make good products better. 
Others include: special grades of paper for industrial 

and decorative laminates; asbestos for radiant heat- 

ing panels; cotton duck for gears and other me- 

chanical parts; filter papers and cloth for automotive, 

industrial and medical applications; plus a number of 

other exclusive impregnated materials developed by 

Fabricon to meet the specific requirements of many 

different products . . . perhaps yours included! 


Complete laboratory facilities for de- 
veloping new products and processes. 


Want more detailed information? Just outline the nature 
of your particular applications and send them in today! 


Fp FABRICON PRODUCTS 


A Division of The EAGLE-PICHER Company 


1721 W. PLEASANT STREET 
RIVER ROUGE 18, MICHIGAN 


Special impregnating equipment PLASTIC IMPREGNATED AND COATED MATERIALS 
assure uniform quality production. REINFORCED PLASTIC MOLDINGS 
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ings. Beaver Precision Products, Inc., 
651 N. Rochester Road, Clawson, 
Mich. ; 

Circle 142, inside back cover 


Titanium—Books (5) describe develop 
ment programs on titanium and 
titanium alloys, concerning produc- 
tion and design of components made 
of these materials. Purpose of pub 
lications is to broadcast all possible 
information as a means of eliciting 
useful information and assistance. Air 
Material Commercial, MMCPBIS-2, 
Wright-Patterson Air Force Base, 
Ohio 

Circle 143, inside back cover 


Indexing Turntables—Catalog 88-56, 
12 pp, describes about 150 various 
types of indexing turntables, rotating 
turntables and tables that can be set 
to practically any angle. Eisler Engi 
neering Co., Inc., 750 So. 13 St., 
Newark 3, N. J. 


Circle 144, inside back cover 


Wire-Wound  Resistors—Bulletin 
C-1A, 12 pp, has data on construc- 
tion, features, types, ratings, termina- 
tions and leads, coating, insulation, 
winding. International Resistance Co. 
401 N. Broad St., Philadelphia 8, 
Pa. 

Circle 145, inside back cover 


Hydraulic Valves—Bulletin A-5209, 8 
pp, describes special and standard hy 
draulic valves for airborne applica 
tions. Vickers Inc., Detroit 32, Mich 

Circle 146, inide back cover 


Noise Control—Catalog SZ-55, 4 pp, 
describes wire-reinforced rubber pipe 
for eliminating noise and vibration 
from fluid lines. T. R. Finn & Co., 
Inc., 200 Central Ave., Hawthorne, 
N. J 


Circle 147, inside back cover 


Colloidal Dispersions—First issue of 
house organ describes applications of 
colloidal graphite and molybdenum 
disulfide. Acheson Colloids Co., 
Port Huron, Mich. 

Circle 148, inside back cover 


Rubber-to-Metal Bonds—Brochure, 8 
pp. describes the bonding of rubber 
(natural and synthetic) and silicones 
to metals. Photos show industrial ap- 
plications. Acushnet Process Co., 768 
Belleville Ave., New Bedford, Mass. 

Circle 149, inside back cover 
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design miniaturization that remind 
06 His? Send forthe inside es how 
over 500 types and sizes of MPB*Ks QeBee- 
duck as these will Kelp to make things. 


: easier and easier and easter, 


——_ Snip coupon now ! 





MINIATURE PRECISION BEARINGS, INC., 4 PRECISION PARK, KEENE, N. H. 


Send me without charge or obligation ( ) My copy of new MPB Catalog, 
( ) bi-monthly MPB ENGINEERING NEWS, ( ) special data on use 
of MPB’'s in the field of 


name title 


street city < zone state 
MINIATURE PRECISION BEARINGS, INC., KEENE, N.H. 
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light, strong, corrosion-resistant 


and low in cost—expanded aluminum 
makes fine cable baskets 


nee ene 


Add up the advantages of Penmetal ex- 
panded aluminum and you can see why 
Husky Products, Inc. uses it for their line 
of cable baskets. 


The extreme lightness of expanded alu- 
minum . . . 80% lighter per square foot than 
the original sheet . . . makes the baskets easy 
and economical to handle and erect. Yet with 
plenty of strength to take the weight of the 
cables—thanks to the diamond truss pattern. 


Corrosion-resistance makes for durability; 
sustained clean appearance. Low cost means 
large areas can be covered economically. 
Finally, expanded aluminum is easily cut or 
shaped or welded. 

Cable baskets are another example of the 
profitability of Penmetal expanded alumi- 
num. Take advantage of it in your designs 
and in your selling. Further details? Ask for 
folder 507-EM. 


PENN METAL COMPANY, INC. 
General Sales Office: 205 East 42nd S$t., New York 17, N. Y. 
Plant: Parkersburg, W. Va. 
District Sales Offices: Boston, New York, Philadelphia, 
Pittsburgh, Chicago, Detroit, St. Louis, Dallas, Little Rock, The Baskets in the photos carry electric cables 
Seattle, San Francisco, Los Angeles, Parkersburg in power plants, industrial installations, etc. 
They were made from Penmetal %4” flattened 
expanded aluminum—by Husky Products. 
Inc., Cincinnati, Ohio 
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This new line of shorter, round- 
frame, end-mounted motors by 
Century can give you greater free- 
dom in design and engineering. 
They meet modern demands for 
compactness and weight-saving 
... with even better performance. 


No special mountings are re- 
quired! These shorter Century 
motors have full-size NEMA 
“D” flanges. They are inter- 
changeable with all other popular 
makes of standard end-mounted 
motors. The shorter motors are 
available in sizes from 1 to 15 
H.P. ..in open or totally enclosed 
fan-cooled frames . . . for vertical 
or horizontal applications. 


For full data, call your nearest 
Century Sales Office. 


erformance ated© 
MOTORS 
Ye to 400 H. P. 


May, 1956 


erformance (ated motors 


SAVE SPACE... 
SAVE WEIGHT 


CENTURY ELECTRIC COMPANY 


1806 PINE ST., ST. LOUIS 3, MO. 


Offices and Stock Points in Principal Cities 
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Specify THOMAS se 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 





DISTINCTIVE ADVANTAGES 
EXPLANATION 
Requires No Attention. 


Visual Inspection 
While Operating 


NO MAINTENANCE 





No Wearing Parts 
Freedom from Shut-downs 


NO LUBRICATION 





No Loose Parts. 


NO BACKLASH All Parts Solidly Bolted 





Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


CAN NOT 
“CREATE” THRUST 





PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Drives Like a Solid Coupling 
Elastic Constant Does Not Change 
Original Balance 1s Maintained 








Thomes Couplings ore 
mode for a wide range 
of speeds, horsepower, 
shoft sizes and can be 
assembled or disassem- 
bled without disturbing 
the connected machines, 
except in rare instances. 


, 
y, Write for new Engineering Catalog No. 51A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A 
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Ad Libbing 
Court 


should give 


Che moving picture, “The 
Martial of Billy Mitchell,” 
every engineer and much 
food for thought. Because Colonel or 
Brigadier-General Mitchell was insub 
ordinate and held the War Depart 
ment and the Navy up to ridicule, one 
cannot argue with the verdict of guilty. 
But there are other aspects. Unfor- 
tunately, when the human mind fo- 
cuses its little black 
spot it becomes entirely oblivious to 
the broad expanse of pure white paper 
that might surround the ink blot 
The War Department and Navy 
thinking was not broad enough to 
give serious thought to Billy Mitch- 
ell’s convictions. 


inventor 


thinking on a 


The tragedy of the verdict against 
Billy Mitchell does not lie in the fact 
fittingly 
so according to the practices and pre- 
cepts of the military. 
that the military brass had obviously 
become so incensed over Billy Mitch 
ell’s bold accusations that the minds 
of the individuals concerned did not 
even bother to give thought as to 
whether or not Billy Mitchell might 
have been at least partly right. In 
deed, ten later at least 
Navy brass was boldly declaring that 
an airplane could not even damage a 
battleship. 

In the late thirties I was 
lunch with an ex Navy officer 
course of our conversation he 
asked, “In view of the sinking of the 
Spanish naval vessel by an airplane, 
does the Navy still claim that an air 
plane cannot damage 

His answer 


that he was punished, and 


The tragedy was 


years some 


having 
In the 
was 


a battleship?” 


was vehement, ex 


by the Editor 


“That 
that the bomb went down the funnel. 
Couldn’t happen again in a million 
As to Billy Mitchell’s demon 
stration in which he bombed and sank 
those battleships, don’t forget that the 
at that, 
a second run to sink 


tremely so. was just by luck 


times. 


ships were undefended. Even 
he had to make 
them.” 

In the light of that statement, we 
have to admit this disheartening fact. 
This ex Navy officer was presumably 
reflecting opinions still prevailing in 
Navy circles more than 10 years after 
Billy Mitchell’s trial 
of two dramatic demonstrations of ait 


pe wer. 


and in the face 


['wo principles were demonstrated 
in the Billy Mitchell case, and they 
ire applicable in all fields of human 
relations. The first principle is an ex 
tremely difficult one for many people 
to accept. It is simply that ignorance 
should never be permitted to sit in 
judgment of knowledge. Yet the 
breach of that simple axiom is ex- 
tremely prevalent. Indeed, many peo 
ple refuse to accept that principle 
solely because it is so often broken. 

\ sales manager derided the top 
engineers of his company when they 
stated that an 


will, for a given tension load and cross 


alloy steel press column 


exactly 
a carbon 


almost 
as would 


sectional area, stretch 
the same amount 
steel column, the unit 
below the yield point. 
ager was not 
an extremely eloquent, 
responsible, talker. 
dience, other than 


being 
The sales man 


stress 


an engineer but he was 
though ir- 
Many in his au- 
who 


those were 


(Continued on page 368) 
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Radiator shell, a deep-drawn stamping 
made of 16-ga. steel, in two sections, 
approximately 26 inches wide, 28 inches 
high, 10 inches deep. 


VISUALIZE for yourself 


o 
savings you can get T & W Technique produces ovt- 


standing forgings, like this air- 


with Tc W T = C ove i Q U ft craft planetary gear, 20 inches 


in diameter and weighing 65 Ibs., 
produced with *he hole pierced. 











If you buy stampings or forgings, you 
see in the illustration on this page the important to you—assistance on design, 
mechanical advancement of T & W_ planning, quality control, and schedul- 
Technique. T & W Technique also _ ing of deliveries to fit your needs. To 


embraces other money-saving aspects see for yourself, just send the coupon. 


STAMPIN G s TO: Transuve and Williams, Alliance, Ohio 
“TTS. VAS TRANSUE & WILLIAMS (2 W%e ierenes in” “ren 
FORGINGS Over 50 years of experience Pes a ee 

Sales Offices: Compony __ 


NEW YORK ¢* PHILADELPHIA © CHICAGO «+ INDIANAPOLIS Street - 


DETROIT * CLEVELAND * HOUSTON «© LOS ANGELES _ Zone 
1304 


T& W DEEP DRAWN STAMPINGS AND FORGINGS USUALLY COST LESS AT THE POINT OF ASSEMBLY 
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WELDON 


FLUID METERING PUMPS 


Positive Displacement Rotor Type. For Industrial Applications, 
Aircraft Anti-Icing and Aircraft Fuel. 
Compact « Light Weight * Small Volume 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 


STYLE A—Single inlet double outlet 
type aircraft pump 


STYLE F—Engine driven 
fuel pump 


STYLE C—Industrial pump 


Send for Weldon Manval and Catalog with detailed specifica- 
tions and installation drawings. 


Sans, Souci continued 
design engineers, believed the sales 
manager. Some of the officials of that 
company still believe the sales man- 
iger was right and the chief engi- 
neer wrong. 

When a man who does not possess 
in authoritative knowledge of a sub 
ject emphatically makes a statement 
concerning that subject, the statement 
should be treated as an opinion of 
questionable merit and not as a fact. 
Unfortunately, when ignorance speaks 
to ignorance there can be no differen- 
tiation between opinion and fact. Ig- 
norance usually, or at least too often, 
iccepts all as fact. The nation’s most 
successful business leaders are those 
who seek and accept advice only from 
those who are authorities on the sub 
ject 
I'he Billy Mitchell fiasco, as distinct 
from the trial, demonstrated a second 
great principle. Regardless of race, 
reed, color, or intelligence, it is ex 
tremely common for peopl to lose 
decency, intelligence, justice, courage, 
ind even the ability to think, when 
they come face to face with a situation 
wherein they would lose face” if 

were to do what they ought to 


Billy Mitchell was guilty of defying 
his superiors, holding the War Depart 
nent up to ridicule and other things 
f the same nature. He was convicted 
nd suffered the penalty. But did that 
iction alter the accomplished fact 
vat bombs had sunk battleships, that 
the War Department had become 
tuffy, that the Navy Department was 
too cocky, and that all of them put 
together refused to even give a 
thought to Billy Mitchell’s ideas? 
Did they refuse to do so because 
they might have then been forced into 
position wherein they would be com 

to admit Billy Mitchell was 

Probably so, subconsciously at 

But whether or not, most hu 
mans are strongly afflicted with the 
human ailment called “face saving.” 
Chis is something that is commonly 
looked upon as applying only to Ori- 
entials. Actually, it applies to all peo- 
ple, the only difference being the 
methods used to accomplish the same 
end result 

It is not uncommon to find men 
vho take the stand that can be de- 

ribed as, ““The idea is no good. If 
it were I would have thought of it 
first. And we have been operating for 


(Continued on page 371) 
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A new perspective to Springmakin 
4 


4 





Multiple sources for 
“Things” not calied SPRINGS 





Yours to put to work... . our mechanical ingenuity and craftsmanship .. . . 
experienced in producing an infinite variety of metal parts in such fields as automation, 
communication, medical, electronics, safety devices, product development, etc. 

The capacity of ASC springmaking minds and machines is unlimited. 

Ask any Division to examine your sample or blueprint. 


~ ‘ 


Div 
ASSOCIATE 
SPRING 


ASSOCIATED SPRING CORPORATION 


with this NEW zinc-manganese phosphate coating — 


PENNSALT FOSBOND 64! 


Give rough-used painted metal sur- 


faces the utmost protection from im- 


I 
pact and corrosion—give them new 


FOSBOND® 64 zinc-manganese phos- 


phate protection! Glossy organi 


finishes on steel surfaces such as 


auto 


bodies, appliances, and furniture 


stand up far longer unde: 


sharp. 
paint-chipping impacts when they’ v 
lo ke d on 


been with Fosbond 64 


Steel surfaces 


treated with Fosbond 


64 resist Corrosion from severe weath- 


ering far longer than steel treated 


with othe phosphate coatings 


CHIP-RESISTANCE. Test panels pre- 
with Fosbond 64 take twice as many inct 
pounds of impact (on standard DuPont Chip 
Tester) as finish applied over 


zinc-phosphate coating 


oated 


nventiona 


a StF Tt& 2& § 


lhe outstanding protection offered 
om- Woolsey 
rkeley 


by Fosbond 64 is the result of « 


pletely new thinking in phosphat Be 


Pennsalt 


Hamilton, Ontario 


coating. Fosbond 64 offers vou a 7 


high in reliabilits 

GET THE WHOLE STORY. If you 
product must withstand severe im 
pact and severe corrosion, learn how 
Fosbond 64 


Call 
Metal Processing Department 


igainst / 


Pennsalt 
Chemicals 


protects 


your Pennsalt man, or writ 


301, 


Pennsylvania Salt Manufacturing 


( Ollipany. East: Three Penn Center Meta! Cleaners * Phosphate Coatings * Cold-Working Lubricants 


SALT-SPRAY TEST. After 
Fosbond 64 (left) a 


corrosion 


300-hour exposure IMPACT TEST. Paint applied over Fosbond 64 


ows no creep of (ieft) doesn't fracture on direct ar 
conventiona impact and 


(right) shows wt 


i rever: 
under paint 


zinc-phosphate « 


undermir 


while bending 


e paint over normal zin 


over con al ry 
oating 


phosphate c«¢ 
ing of paint film 


ng (right) fractures from same 
+ & FF FT F © ¥ Oo UU R 





Sans, Souci continued 


many years without this proposed in 
novation, so we can continue without 
it. I will never admit to that upstart 
that I should have done this long ago, 
so I'll give him the brush off. And if 
he gets too persistent, I'll fire him.” 

Because the value of an engineer 
is built on the progress he puts into 
his product designs, he is forever, if 
he is good, proposing new ideas, new 
designs and new products. He is also 
often on the defensive trying to pre- 
vent his management from launching 
into an unsound design venture 

Because he cannot divorce himself 
from the facts, the engineer is usually 
at a disadvantage in contending against 
the nontechnical men of his organiz 
ation. What should he do if his en 
gineering design advice goes unheeded, 
if he finds himself overruled by other 
departments, if his company policy 
refuses to recognize scientific and 
technological developments? There is 
only one answer! Quit, and quit grace 
fully! Once the management has taken 
a firm stand and announced its deci- 
sion not to deviate from that stand, 
its mind develops the obstinacy of the 
immovable object that tried to resist 
the irresistible force. Then everything 
shatters. 

Billy Mitchell will always be hon- 
orded as a man of great vision, un- 
bounded courage and of fiery deter- 
mination. But his best was not 
enough. Even his sacrifice accom- 
plished practically nothing. 

When the engineer faces a “Billy 
Mitchell” situation the thing to do 
is either to go firmly on record or to 
quit gracefully.—G.F.N. 





U. S. Government Engineers 
Get Pay Raise 


For the third time within a year, the 
Civil Service Commission increased 
the starting pay for engineers and 
certain types of physical scientists in 
the lower grades. The reason for the 
increase was to put government pay 
levels on a more competitive basis 
with private industry, in an effort to 
recruit 8,700 more of the above two 
classifications into government work. 

Ihe new starting pay will be $4480 
annually instead of $4345 in Grade 5, 
and $5335 instead of $4930 in Grade 
7. Estimates place the cost at $4,424, 
000 a year. 
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of her lhe. 


AN ASSEMBLY'S 


COMPLETE! 


Production costs Automatically” reduced with 
Milford Rivets and Rivet-Setting Machines 


Here’s a team that cuts production costs and makes 
the job simpler—Milford Rivets made to high quality 
standards to assure a better assembled product 

Milford Rivet-Setting Machines that can be readily 


adapted to your production needs. 


To reduce delivery time and production costs, to im- 
prove product appearance, to assemble your product 
on automatic rivet-setting machines—get in touch 
with Milford right away ! 


MILFORD RIVET 
& MACHINE Co. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF. 
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Improved die-cast aluminum rotor 





ARE EXPOSED. 





OLD-STYLE ROTOR DESIGN, SHOWING HOW 
PART OF THE ALUMINUM CONDUCTOR BARS 








NEW, IMPROVED EMERSON -ELECTRIC ROTOR 
END-RING DESIGN, WHICH ELIMINATES 
NEED FOR FINISH TURNING. 








New end-ring design assures more years of trouble-free service, 
provides superior strength, durability and operating efficiency 


The introduction of the improved 
Emerson-Electric rotor-end-ring design 
obsoleted ordinary rotor construction. 
It was unreliable and often resulted in 
motor trouble, also possible damage to 
associated equipment. 


This was due to the fact that in chamfer- 
ing, or finish-turning the rotor periph- 
ery, steel and aluminum flakes were 
often left on the cut. In a powe? motor, 
these chips or flakes could lodge between 
the current-carrying wires of the stator 
winding and cause a short. In a hermetic 
motor, if the chips got past the winding, 
they would certainly become lodged 
somewhere in the refrigeration system 
and could cause a compressor to fail. 


Now, Emerson-Electric rotor-end-ring de- 
sign has eliminated these damaging 


Emerson-Electric® 


BRANCHES: NEW YORK 7, N. Y., 


LOS ANGELES 42, CALIF., 5415 York Bivd. 


ll Park Place -« 
PHILADELPHIA (Secane), PA., 868 Quince Lane 


possibilities, by eliminating the need 
for chamfering. 


Basically, with this new design, no active 
material is removed from the rotor 
therefore, no chips can be left to cause 
damage or failure of the unit! 


There are added advantages: Increased 
contact area between the end rings and 
the aluminum conductors provides a 
better path for current flow. Spreading 
of laminations is avoided, because of the 
stronger support of the end laminations. 


This is but one of many Emerson-Electric 
“highlight” features that appeal to de- 
signers and manufacturers of motor- 
driven equipment. It is another reason 
why Emerson-Electric has been recog- 
nized as a leader in the design of motors 
for more than 60 years. 


CHICAGO 23, ILL., 
+ DETROIT 7, MICH., 1375 E. Jefferson Ave. - 


« DAVENPORT, IOWA, 617 Brady Street - 





1623 S. Pulaski Read 


Call on 
Emerson-Electric 
motor-drive 
specialists 


Consult E 
on any phase of your motor-drive 
applications. Their wide experience 
is valuable, whether you’re design- 
ing or re-designing for performance 
and sales. Write for Bulletin No. 
M-33. THE EMERSON ELEC- 
TRIC MFG. CO., ST. LOUIS 21, 
MISSOURI. 


merson-Electric specialists 


of St. Louis « Since 1890 


SYRACUSE, N. Y., 209 Oakley Drive 


CLEVELAND 16, OHIO, 1580 Rockland Ave. 
CINCINNATI 11, OFIO, 2917 Ratterman Ave. 
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The 65-ton weldment above is the crown for a large press. This 
piece, and the parts and assemblies illustrated at the left, are 
typical of thousands of Stee!-Weld Fabricated units produced and 
machined by Mahon for manufacturers of processing machinery, 
machine tools, and other types of heavy mechanical equipment 
Are YOU making full use of welded steel components in your 
products? In the design of almost any type of heavy machinery 
there are pieces and sub-ossemblies that can be produced more 
economically in welded steei—and with the additional advantages 
of less weight, greater rigidity and predictability. When you con 
sider weldments, think of Mahon .. . because, you will find the 
Mahon organization a unique source of supply for welded steel 
in any form ... a source with complete facilities for design 
engineering, fabricating, machining and assembling . . . a source 
where design skill and advanced fabricating techniques are sup 
plemented by craftsmanship which assures you a finer appearing 
product embodying every advantage of Steel-Weld Fabrication 
See Sweet's Product Design File for information, or, better 
still, have a Mahon sales-engineer call at your convenience. 


THE R. C. MAHON COMPANY + Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 


Engineers and Fabricators of Steel in Any Form for Any Purpose 
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- beaver 


ball screws 


Successor to the Acme screw 
drive and preferred in many 
applications to hydraulic and 
pneumatic systems. Guaran- 
teed 90% efficiency in con- 
verting rotary twist to linear 
push (or vice versa). Employs 
a stream of precision balls 
and ground lead to eliminate 
drag and wear in delicate in- 
struments to massive wind 
tunnel jacks. Any diameter 
or travel: indexing, inching, 
traversing. Literature, con- 
sulting engineering service 
available. 


> * 
~ = 


: 


test growing source 


on ball screws 


4 for 
ee | 
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! 5roducts 

i INC. 
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ABSTRACTS 





Practice of Engineering 
By Corporations 


Abstracted from “Professional Aspects of 
the Practice of Engineering,’ by Russell 
G. Warner, Chairman, ECPD Recognition 
Committee, and Chairman, EJC-ECPD 
Joint Committee on Practice of Engineer- 
ing, Mechanical Engineering, Jan. 1956 


Frequently engineering problems are 
so complex that many engineers, with 


a diversity of knowledge and skill, | 


are required to work closely together 
to arrive at an over-all solution. 


It is logical then for groups of | 


engineers to become associated to 
gether for consulting practice. Some 
engineers form partnerships and oth 
ers prefer the corporate form of busi 
ness. Should engineers have the free 
dom to follow their professional 
activities through the type of firm of 
their choosing? 

Some feel that the corporate form 
of business seriously detracts from pro 


fessional standing. Others fear that | 


the corporate form may permit others, 
who are not engineers, to form policy, 
possibly to the extent of overruling 
the judgment of the engineers. Some 
propose to overcome this latter objec 
tion by specific requirements; such 
is, that all officers, or all the directors, 
or in the extreme that all the stock 
holders, be professional engineers 
Although this latter view is held by 
several leaders of consulting-engineet 
ing corporations, there are many who 
feel that such restrictions are unnec 
essary and undesirable from the stand 


point of economic service to the pub- | 


lic, 

In general, manufactured goods are 
sold at a price to include the engi 
neering. A large number of engineers 
combine their skills to design cars 


and other engineers develop the ma- | 


chines to produce them. Because it is 
the usual or common practice for the 
manufacturing corporation to hire 
professional engineers as its employees 
to design its products, most will agree 
that this practice is not objectionable. 
It has been said that “the ethics of 
the engineer employed by a corpora 
tioa are necessarily those of the cor 
poration.” There may have been cases 
where the ethics of the engineer have 
(Continued on page 378) 


The same 
principle used 
in raising 
landing gear 
automatically 
shuttles 
engine blocks 




















Beaver Ball Screws 
were selected by Spur- 
geon Co., Van Dyke, 
Michigan, for this device 
which synchronizes 
transfer of engine 
blocks between produc- 
tion machines—WHY? 


. Superior in performance and 
wear to Acme screws. Less power 


required 


+ Costs less to install and maintain 
than hydraulic cylinder. No oil 
leakage. 


. Costs less than air cylinder and 
costs less to maintain. Operates 
smoother. No air hookup required. 


Can your product be 
made more efficient 
with Beaver Ball Screws? 
Write for literature. 


if 
Oeaver 
Drecision 
§ products 


i INC. 
a CLAWSON, MICH. 


~ 


Y 


Product Engineering — May, 1956 





The aircraft of tomorrow will fly hotter 
and higher. This means higher \ 


temperature requirements for aircraft 


cable preinsulated terminals \rRDAT LC DA : 

a Terminals 

luce new pre insulation which 

A-MP research has anticipated this need s been tested satisfactorily at 

eratur from minus 65°F up 

; PF STRATO-THERM Ter- 
and now releases STRATO-THERM ninals can be crimped at minu 


1 performance exceeds all 
ents of MIL-T BA 
hey are applied with the new 
\-MP T-Head Tool, the ame 
| that also crimps the A-MP 


Di- 


isk your A-MP 


ut STRATO-THERM Termir MIL-W-7139A 


MIL-W-16878A/5 
MIL-W-16878A/6 
MIL-W-8777 (USAF) 
MIL-W-16878A/8 


ask about dap © twitive Me spronch 


TO BETTER WIRING 


General Office: Harrisburg, Pa. 


Canada e A-MP— Holland N.V 
1 e Societe A-MP 


A-MP of Canada, Lid., Toronto 


©A-MP 1956 Marine Products (G.B.) Ltd., London, Engla 
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Here are paper applications 
Mosinee helped develop for three industries — 
Good tip: they may suggest new uses for you! 


wees - Mosinee interleaving papers 
protect mirror-finish stainless 
steel, The presence of any foreign ma- 
terials or surface imperfections would 
mar or scratch the metal’s highly pol- 
ished surface. Mosinee, through highly 
developed chemical and quality con- 
trols, produces these special papers with 
the required uniform properties, 


Special Mosinee masking papers 
increase auto painting efficiency, 
reduce costs. These papers must have 
specific, controlled physical properties 
including high density and absolute free- 
dom from pin holes to prevent paint 
penetration. Mosinee ‘know how” 
helped develop papers for this special 
application. 


HESE applications are typical of the many instances in which 
Mosinee paper experts have cooperated with industry to de- 


velop special analysis papers to perform specific jobs. If your work 


involves costly or troublesome packaging ... protection . . . in- 
sulation . . . lamination . . . fabricating . . . or processing — a 
specialized Mosinee paper may provide the answer you've been 
looking for. 


For details on how to do the job better with papers by Mosinee, 





see your representative, or write — 


MOSINEE PAPER MILLS COMPANY 
Dept. PE. © MOSINEE, WISCONSIN 


makes good insulation better — safer. 
In this case, Mosinee flame-resistant paper is 
produced for the manufacture of home insula- 
tion bats. This exclusive Mosinee process may 
also be used with many types of paper for 


other products and may suggest a solution to pc Jalist In Industrial p iinceey = 


your problem. makes fibres work for industry 
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Here's GREATE 
ina MORE C 


FEATURES YOU WILL LIKE: 


¢ Greater power from a more 
compact design. 

e Resistance to corrosion 
throughout. 

e Positive sealing with minimum 
friction loss. 

e Materials selected for strength, 
durability and long cylinder life. 

elInterchangeable heads and 
mountings. 

e Conformation to J.1.C. 


e Automatic compensation for 
rod packing wear. 


» Built-in piston rod scraper 
to prevent dirt and abrasives 
from scoring rod or damaging 
packings. 

« Adjustable cushions of unique 
design. 

e Wide choice of operating pres- 
sures; Air to 250 psi; 


R POWER ior you 
OMPACT DESIGN 


Standards. hydraulic to 750 psi. 


HANNA 


CYLINDERS 


@ You'll find some unique and very interesting operating 

features in these new Hanna T75O Series Fluid Power 

Cylinders . . . features that will help you solve many of your 

cylinder application problems more easily and more simply. 

The new Hanna T750 Series comes in a range of capacities, 

sizes and mounting styles—for air operation up to 250 psi 

and hydraulic operation up to 750 psi. 

For details, ask your Hanna Representative (see your clas- 

sified telephone directory), or write today for a copy of the 

new T7750 Fluid Power Cylinder Catalog. No obligation. 
750A—it gives 
complete details. 


(3) 


Hanna Engineering Works 


1763 Elston Avenve, Chicago 22, Illinois 
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FAST PUMPING WITH VIKINGS 


inEXVAER D/RECI/ION 


"JT RI-PAR Oil Company, Saukville, Wisconsin, makes good use of Viking Pump’s 
reversible feature Ihe pumping system has a single suction line and a single 
discharge line which can be operated in either direction, eliminating the piping 
manifoid. Speeded to deliver 325 G.P.M. the pumps can unload transports to 
storage and load delivery trucks from storage by merely reversing action 
Pumping units have lost no time from their operation during the three years they 
have been in service, and have handled approximately 25,000,000 gallons of 
gasoline and fuel oil in that period 
Perhaps Viking Pumps can speed your operation and simplfy your pump 
ing Types and sizes for most industrial pumping For information, 
write for Bulletin 56Sx 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. In Canada, it's "“ROTO-KING" pumps 
See our catalog in Sweets 





have you 
a similar 
counting 
problem ? 


Df. . 
OPM iigtam@a Dineen: 


° wer. 


Here's aon accurate, efficient, automatic control that 





anyone can easily install. Simply plug into your cur 
rent supply and you are ready to count objects from 
corks to borrels — even hot or freshly painted 
objects — as they interrupt the beam of light 


HUNDREDS OF USES — EASY TO APPLY 

It's easy to apply the PE-150 for any specific applica- 
Hammertone gray steel housing t h trolli i Hi ti t : 
oan a” te Een on 100 ion such as contro ing, signalling, sorting, counting 
volts, 60 cycle AC weighing, safeguarding operators, burglar alarms, 

attendance counts, and many other applications. 


WRITE FOR BULLETIN PE-150 


RIPLEY COMPANY, INC. siiooietrown, conn 





Abstracts continued 


been in conflict with those of the off 
cers of a corporation. But it seems 
reasonable to me that the officers of 
1 corporation will be interested in de 
veloping and maintaining a standard 
which will produce future business 
Is the incentive to cut costs or do 
a questionable engineering job any 
greater in a corporation than in a 
partnership? Is it a fact that engineers 
who work for a corporation have lower 
professional standards? 

Ihe progress report of the EJC- 
ECPD Joiat Committee on the Prac 
tice of Engineering emphasizes the 
importance of the individual: “Pr 
fessional responsibility for engineer 
ing work is a personal responsibility 
and that personal responsibility should 
be recognized by all laws relating to 
the registration or licensing of the 
professional engineer. Therefore, th 
person or persons in_ responsible 
charge of professional engineering 
practice must be legally registered 
professional engineers and _ ther 
should be no discrimination by im 
plication, omission, or direction as to 
the form of business organization, in 
dividual, partnership, corporation or 


other . 


Characteristics of 
Thermally Sensitive 
Resistors 


Abstracted from “Characteristics and Ap- 
plications of Thermally Sensitive Resis- 
tors, or Thermistors” by J. W. Howes, 
Standard Telephones and Cables Pty 
Limited; Sydney, Australia; Electrical 
Communication, june 1955. 
Thermistors are made of thermally 
sensitive resistance material in_ the 
form of small, bead-type elements 
tubes, rods, blocks, disks, or flake 
Thermistor heating is achieved bi 
passing current through the element, 
by an independent heater insulated 
from the element, or by placing the 
element in a heated enclosure such 
is an oven. Resistance (R) of a ther- 
mistor decreases with increasing abso 
lute temperature T (Fig. 1) according 
to the approximate expression R = 
1 exp (b/T), where R is the resist 
ance at temperature T in deg K and 
i, b are constants depending on com 
position of thermistor material. 
The temperature coefficient, —b/' 


decreases with increasing temperatur 


7’ 


(Continued on page 382) 
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THE MOST AMAZING 
FINISH DEVELOPMENT IN 100 YEARS! 


WHAT IS COLOR- 
w R FLECKED PLEXTONE? 
A completely new multicolored in- 
fi ECKEO dustrial finish in which colors exist 
Color ba separately. When sprayed, they form 
an interlacing color network of amaz- 
sfmce | ing beauty and durability. 
CHARACTERISTICS 


Lacquer base © Air dries approx. 30 


Imagine — a textured and MULTICOLORED finish intinchin otek noel a net takes 

—sprayed at one time, from one gun, in one coat * Available in flat or semi-gloss 

that covers surface flaws and blemishes completely! Excoptcac! hiding power — hides 
surface imperfections, covers porous 
materials * Remarkabie abrasion re- 
sistance * Good chemical resistance 
® Does not stain ¢ Can be scrubbed, 
even scoured ® Quick and easy 
touch-up, without showing ® Available 
in non-toxic grades ® Bonds readily 
to primed wood, metals such as cast 
iron, steel, aluminum, brass, copper, 
zinc; also plastics, woven fabrics, 
wallboard, paper, cement, plaster, 
papier-mache forms. 


USES 


Manufacturers from coast to coast 
are using PLEXTONE to finish such 
products as Caskets * Displays *¢ 
Furniture ® Kitchen cabinets © Ma- 
chinery * Office panels and parti- 
tions * Sewing machine tables * 
Silver chests * Signs © Store fix- 
tures * Switch gear housings * 


PLEXTONE Alpine Green, pag ty = = ° ty © 
one of many standard pre-mixed colors available for prompt ship- — anaes 
ment. Also available in solid colors and in custom multicolors. 


CAPSULE FACTS 


PLEXTONE — CUTS FINISHING COSTS PLEXTONE — AN UNBELIEVABLY PLEXTONE — DRAMATIC SALES 
UP TO 35% RUGGED FINISH APPEAL OF MULTICOLOR! 


PLEXTONE often eliminates many pre-finishing PLEXTONE's color flecks go ‘“through-the-film"! Color-flecked PLEXTONE offers endless new effects 


steps on wood or metals. Usually no more than Resists chipping, cracking and abrasion defies from subtle tones-on-tone to brilliant spatter 


one coat of primer and one PLEXTONE coat are alcohol, grease, and oil! So tough, it can be | dash two, three or more colors sprayed from 


required! And PLEXTONE's texture hides wood washed, scrubbed, even scoured with abrasive | one gun at one time! New sales appeal for any 


knots, metal weld marks, flaws and blemishes cleansers without surface damage! ond all products 


Mail Coupon Today—Send for FREE color chips. See some of the many color 


PROVE IT T0 YOURSELF — combinations possible. Mail coupon NOW for FREE color chips, PLEXTONE 
sample and complete application data 


MAAS & WALDSTEIN CO. 


2133 McCARTER HIGHWAY, NEWARK 4, NEW JERSEY 
Midwest Division: 1658 Carroll Ave., Chicago 12, Ill. 


PLEXTONE® 


MAAS AND WALDSTEIN CO., PLEXTONE DIVISION 
2133 McCarter Highway, Newark 4, New Jersey 


ond application dato 
1 om particularly interested in PLEXTONE 
for finishing 


Pacific Coast Division: 
Smith-Davis Company, 10751 Venice Bivd., Los Angeles 24 


PIONEERS IN PROTECTION + OUR 80th YEAR 


Nome 


Compony 


Address 


--—--- Te 4 


City 
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Gentlemen Please send me FREE co hips, PLEXTONE sample, 


A Formsprag 
Clutch can 
simplify the 


functioning of 


your design 


Designers are constantly finding ways to simplify 
the design of their products by utilizing Formsprag’s 
higher torque capacity and precision. Over-running, 
indexing, and backstopping applications are almost 
unlimited 

The modern, patented design of Formsprag Clutches 
is the secret. Each clutch—designed with utmost 
simplicity—offers the highest possible torque capa- 





city in an extremely small area. And, you get rug- 





ged, precision performance with !ong life. 
The next time you're thinking of maximum clutch 
effic iency for your prod ict—remember these prin- 


ciples about Formsprag Clutches 


How Formsprag’s 


GEARMOTOR 


~ (SLOW SPEED 
FORMSPRAG —— DRIVE) 
CLUTCH 


HIGH RATIO TWO-SPEED DIFFERENTIAL DRIVE 

















Basic Here is a typical over-running arrangement 


construction of the 


Sprags used in Formsprag Clutches 


are highly developed, precision 


wedges of hardened alloy steel. Due 
to the sprag’s design, an unusually 
high amount of torque is delivered 
from one concentric race to the other 
When torque is applied, the sprags 


When 


torque is removed, the sprags re- 


are instantaneously engaged 


lease instantaneously. 


Formsprag’s engineering 


Formsprag 
Clutch is simple. A full complement of 
Sprags is inserted between inner and 
outer concentric races. Contact with both 
race surfaces is maintained by energizing 
springs. Formsprag construction allows 
more sprags to be inserted in a smalier 


Result 
greater torque capacity in asmaller clutch 


See Booth #316 at the 
Design Engineering Show 


area than other clutch designs 


department has solved 


literally thousands of clutch application problems— 


using either standard or specially designed clutches 


For further information, send for this informative 


eight-page brochure or contact Formsprag direct 


A7-38 


two-speed drive: The clutch transmits 


ona 
power during the low speed cycle while the 
high speed motor acts as a countershaft and 
ransmits power to the load. During the high 

ycle, the over-running clutch permits 


This 


arrangement is particularly economical and 


the low speed motor to be over-run 


1t where the speed differential re- 


quired is too great for a two-speed motor. 


Distributors in Principal Cities 


23607 Hoover Road, Van Dyke, Michigan 


World's Largest Exclusive Manufacturers of Over-Running Clutches 
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“SAVE TIME— 
SAVE MATERIALS— 
SAVE MONEY ~ 


will always be a great industrial slogan 


The world admires not only our unparalleled 
mass production, but our ingenious designing 
and redesigning which constantly improve and 
simplify without sacrificing strength and com- 
plete dependability. 

Practically every manufacturer can improve 
his product—and his ultimate profit—by rede- 
signing his machines and the construction de- 
tails of his products. 


Simple little retaining rings... 


shorten assembly time 
reduce maintenance of parts 
reduce weight 

cut down needless space 
save material 


increase ultimate profit — and fre- 
quently improve his product at the 
same time. 


The use of these inexpensive yet efficient arti- 
ficial shoulders is already widespread—and is 
increasing constantly. 

Every product—metal, wooden or plasti 
should be examined carefully to see where 
shoulders and collars could be redesigned to use 
these steel rings. 

Write today for descriptive booklet. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° 


MILWAUKEE 2, WISCONSIN, U. S. A. 


(42s © () 
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Le ee City 


RTMAN- 
MILLER 
Cylinders 


e Air and Hydraulic 
e Meet JIC Standards 


O-M TIE-RODLESS 
Air to 500 psi 
Hydraulic to 1500 psi 





O-IA Tie-Rodless (air-hydraulic) with pact 
space-saving design dve to O-M Special Inter- 
locking Mechani bulk . . . saves 
up to Vs installation space. Interlocking fee- 
ture also mokes it easy to orient ports, dis- 
assemble, inspect, clean, repoir, assemble, thus 
reducing maintenance. 

Available in i range of sizos (1 %” 
te 8” bores), with standard 2 to | or oversize 
rods. All steel construction with dearing bronze. 
Completely interchangeable parts and mounts, 
os described in Bulletin No. 101A. 








O-M SERIES TH 
Hydravlic 2000 psi 


O-M Series TH—heavy duty hydraulic type 
rated at 2000 psi—features heavy walled seam- 
less steel tubing ond rolied steel heads occu- 
rately hined and d to confine the 
tube and prevent breathing. A multiple lip self- 
compensating rod giond packing, contained in 
@ removoble cartridge, facilitates replacement. 

Available from 1" to 8” bores as described 
in Bulletin No. 105. 





Engineering Service — 


Consult an Ortman-Miller 
garding your p tic and hydraulic 
problems. His brood experi with dard 
end special cylinder applications is 
avalable to you without cos! or obligation. 
Use convenient coupon for name and address 
of O-M representative nearest you. 


representative 








Mail coupon today for 
Bulletins 101A and 105 


ORTMAN-MILLER MACHINE CO. 
15143rd Street, Hammond, Ind. | 


(0 Heve representative call ] 
(C0 Send Bulletins 101A and 105 ] 


—— ee, 8 = = hl j 
Company 
Address | 


Name. 





a 
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10,000 sf 
6 
| 4 


Resistance, ohm 











200 300 400 500 600 
Temperoture, deg C 


100 


FIG. 1—Characteristics of type F2311/ 300 
thermistor developed for thermometry 

R.=2000 ohm at 20 C. Point X marks 
the maximum operating temperature. 


usually of the order of 
to 4 per cent per deg C at 20 ¢ 


ompared with about 


its value is 
+0.35 per cent 
per deg C for platinum. Thermistors 
ire available with standardized values 
of cold resistance between the limits 
of 500 and 500,000 ohm. 
ot 
heated types is generally 
heater efficiency 


indirectly 
100 
ratio between 


Heater-coil resistance 
ohm; 
is the 
heater 


the power dissipated in in 


order to reduce thermistor resistance 


to 2 per cent of cold value. Typical 
heater efficiency is approximately 90 
per cent. Thermistor resistance 
changes with heating power can be 
specified either as percentage change 
of resistance for one deg C change or 
by a statement of “‘half-temperature” 
derived from this. Half 
temperature 1s temperature change in 
deg C necessary to halve or doubk 
the cold or stated initial 

lhe thermistor characteristic shown 
in Fig. 1 has a half-temperature of 
18 C at 2C C, whereas at 200 C the 
half-temperature is 45 C. At the 


higher temperature, the resistance is 


or a hgure 


resistance 


of its cold resistance and 
a 45 C change is required to further 
halve the resistance; this factor sets 


a traction 


| 


one limit to the useful range of ther- | 


mistor operation. 
Thermistor power sensitivity is de 


fined as the rate of temperature change | 


with power input and is expressed in 


(Continued on page 386) | 


THESE BEAMS ARE OF EQI 
STIFFNESS. Relative 
Bending, based 
beams of constant width and equal 
weight: STEEL 1.0; ALUMINUM 
8.9; MAGNESIUM 18.9, 


iL 
Stiffness in 


on rectangular 


Maximum 
stiffness with 
minimum 
weight 


metals, magne- 
stiffmess-to- 


Of all structural 
sium has the highest 
weight ratio. 

Modulus of elasticity for 
sium is 6.5 million pounds per 
square inch; for aluminum 10 
million; and for steel 29 million. 
Stiffness is resistance of a material 
to deflection a given load 
within the elastic limit. The 
amount of such deflection is pro- 
portional to the amount of inertia 
of the beam multiplied by the elas- 
ticity modulus of the material. 


magne- 


under 


When a part previously of steel or 
aluminum is being redesigned for 
magnesium, the moment of inertia 
must be increased in proportion to 
the lower elastic modulus of mag- 
nesium to obtain the same stiffness. 
But —the moment of inertia in- 
as the cube of the thick- 
the beam. So—very little 
added thickness tremendously 
creases stiffness. The net result is 
a slightly thicker section for the 
magnesium part, and a marked 
reduction in weight. 


ereases 
ness of 


in- 


This is why magnesium is used for 
floor beams in airplanes; for radar 
feed horns and reflectors where 
low inertia and high stiffness are 
required; and for hundreds of 
other similar applications. 

B&P engineers will help you re- 
design in magnesium. B&P offers 
the magnesium industry's 
complete facilities for fabrication 
and assembly. Your inquiry will 
bring a descriptive booklet. 


BROOKS & PERKINS, INC. 
. OY 1956 West Fort Street 
\ “Qe Detroit 16, Mich. 


May, 
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from the 


versatile Exon 


vinyl resins... 


SEE HOW REMARKABLE EXON 654 


Vinyl tells an exciting story about 
the future of your product at the 
Firestone Exon Booth No. 831-835 

In this exhibit of Exon, industry’s 
most complete source of vinyl resins, 
you will discover how many new 
ways viny] will enrich your product 
—and your profit picture. 


Firestone 


Engineering 


at the 7th National Plastics Show! 


Of very special note is a new and 
highly promising use of that re- 
markable plastisol resin, Exon 654. 
The new development, VINYLFOAM, 
has been proved outstanding in cush- 
ioning, safety, utility and economy. 

This is new and dramatic evidence 
of the plastics industry’s limitless 


opportunities, particularly in vinyl 

We expect Exon 654, with all its 
exceptional properties, to play a 
major role in its advancement... as 
all Exon resins are contributing to 
the growing significance of plastic 
in industrial and consumer life. 

We invite you to be our guest 


«+» CHEMICAL SALES DIVISION 


FIRESTONE 


PLASTICS COMPANY, POTTSTOWN, 


DIVISION OF THE FIRESTONE TIRE & RUBBER CO 








Nicholson steam trap simplicity gives you 


peak performance, 


low-cost maintenance 


Nicholson simplicity of design and operation pays off big in any 
plant ... in peak performance of steam using equipment .. . in 
easy, low-cost maintenance. Nicholson traps offer the most effec- 
tive method for discharging condensate and air from steam lines. 


Write, today, for your copy @ one moving part—big husky bellows. 


of new Bulletin 10-55—for @ positive shut-off—no waste of steam. 
detailed information ‘ : : 
@ high capacity—effective use of large orifice. 


@ each unit service tested— with steam. 


When less than the best won’t do, specify Nicholson. 


Ok NICHOLSON end Conpay 


TRAPS * VALVES * FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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eee designers are 
SPECIFYING 

toothed parts formed 
by ROTO-FLO 


For these 7 good reasons: Automotive, aircraft, appliance, 
tractor, truck , outboard motor, construction machinery and road 
maintenance machinery designers are specifying straight, helical 
or taper splines and other tooth forms that are formed on the 
new Roto-Flo spline rollers. 


An example: One designer specified a spline in the middle of 
a shaft, with adjacent bearing surfaces on both sides, and 
splines on each end of the same shaft. The three splines are 
accurately cold formed one after the other on three automated 
Roto-Flo spline rollers—with only one machine operator in 
attendance. Production is 300 parts per hour. 


2171 E. MeNICHOLS RD. + DETROIT 12, MICHIGAN, U.S. A. “UN 


This is how splines and similar toothed parts are cold 
formed on the ROTO-FLO spline roller — blank to finished 
spline in 4 seconds, total aviomatic cycle: 11 seconds 





Will Laminated Metals Save Operat 


OLD WAY 


_ 


— 


a 
_ 


BLANKED PIERCED 
FORMED INTO THIS... 


> 


ADD CONTACT DISC 
AND BRAZE 


ame 
~~ BECOMES 


FINISHED CONTACT 
R 


ARM 
Devs. was 


te 


~~" , 


rer 


NEW WAY 


BECOMES 
FINISHED CONTACT ARM 
IN ONE OPERATION 


... By using 
Leach & Garner 
laminated metals 
this contact arm was 
made in one operation 
— blank piece and form. 


THIS IS HOW YoU 700 CAN SAVE 


COSTLY OPERATIONS IN FABRICATING 
PRECISION CONTACT ARMS. 


By using LEACH & GARNER 
TOPLAY, a form of silver laminated 
material, many electrical manufac- 
turers are able to eliminate a costly 
assembly operation. TOPLAY and 
other forms of laminated metals are 
regularly used by leading manufac 
turers in the industry. Fifty years 
experience in producing precious 
metals in solid and laminated mill 
forms enables us to answer your 
problems of dimensional tolerance, 
finish, or alloy composition and 
properties 

Maintaining high quality and mak- 
ing prompt deliveries at competitive 
prices for our many customers (lead- 
ers in the electrical industry) is 
proof of our ability to serve you 


Fabricated precious metal 
parts available from our af- 
filiate, GENERAL FINDINGS 
& SUPPLY CO., Attleboro, 
Mass. 


For recommendations on how you 
can save costly operations by using 
Leach & Garner laminated metals, 
contact our engineering department. 
Laminated and solid metals are 
available in sheet, wire and tubing 
WE BUILD OUR BUSINESS ON 
PROMPT DELIVERIES AT COM- 
PETITIVE PRICES 


INDUSTRIAL 


DIVISION 


LEACH & GARNER CO. 


ions for You? 


—_ | 





visit US AT 


LEACH & GARNER COMPANY, ATTLEBORO, MASS. 
SALES OFFICES: NEW YORK « CHICAGO « LOS ANGELES 


BOOTH 117 
DESIGN ENGINEERING SHOW 
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deg C/mw. This characteristic de 
pends on mass of resistance material, 
the method of mounting resistance 
element and other factors. Relation 
between power sensitivity and powel 
input is approximately linear ove: 
the first 50 C rise from room tem 
perature. Table I shows power sensi 
tivity of one manufacturer's thermis 
tors. Block type (K and KB) are rela 
tively power insensitive and suitabl 
for use as ambient-tem perature com 
pensators. When power is dissipated 
by a thermistor it becomes hotter and 
resistance decreases with increase of 
power input; when ambient tempera 
ture falls, a greater input is required 
to reduce resistance to any particular 
vain 

For example, a power input of | 
milliw increases temperature of a 
bead-type thermistor formed on plati- 
num wires by 3.5 C; to maintain 
thermistor resistance 1 milliw for each 
3.5 C fall in ambient temperature 
must be dissipated. Power input must 
not exceed the maximum for con 
tinuous use; for periods up to 1 min 
it is usually safe to exceed max rating 
by 50 per cent. In indirectly heated 
thermistors, total power dissipation 
in bead and heater must not exceed 
maximum indicated. If thermistor 
temperature 1s maintained thermistor 
obeys Ohm’s law and the relation 
between voltage and current is linear. 

Dissipation constant is the rec ipro 
il of power sensitivity and is the 
power input necessary to raise the 
temperature of the element by 1 C 

The voltage and current character 


istics are of considerable importance 
Fig. 2 


thermistor is increased, the voltage 


As the current through a 


across it rises rapidly at first and soon 
attains maximum value F.,,,.. There 
ifter, there is a rapid drop in voltage 
with further increase in current. As 
the current increases, the rate of fall 
of voltage decreases and may, under 
suitable conditions, remain fairly con 
stant over a wide range of current 

An approximate value of E,,,. for 
inv thermistor can be calculated from 

Emax = (Re)"/K, 

where R, is resistance at ambient tem 
perature, K as maximum-voltage fac 
tor, dependent only on ambient tem 
perature and the type of thermistor 

For a thermistor at ambient tem 
perature of 20 C, resistance of 50,000 


(Continued on page 390) 
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ar Bee 


Pilot-Operated Valve 
Patent Pending 


SLEEVE TYPE VALVES GIVE BETTER CONTROL 


OTHER RAC 


HYDRA Pi 


oe MODEL Q 


Variable Volume 
Vane Type 
Hydraulic Pump 


Proper control of oil flow improves the operation of your machines. 


RACINE Sleeve Type Valves are designed with round drilled parts 


that assure smooth, control of oil to cylinders and fluid motors. 


These RACINE Valves are provided with dust-proof solenoid covers 


—a pending patent includes a RACINE feature that prevents sole- 
PRESSURE BOOSTER 
Up te 5000 psi 
Up to 7:1 pressure ratio 


noid operation and injury to operator when covers are removed or 


loose. 


Built to J.1.C. specifications RACINE Valves are approv ed for use in 
all critical applications. They are precision-built, compact, and FLUID MOTOR 
Vane Type 
50 te 3500 rpm 
Pressures to 1500 psi 


rugged in design. Operating pressures to 2000 psi with full back 


pressure on exhaust port. 


Your machine will operate better, with less maintenance because of 
longer life of RACINE Sleeve construction. Write today for com- 
8 ; RESERVOIR 
With Contro! Panel 
Designed to your space 
and circuit requirements 


plete catalog showing why “Sleeve Type Valves give Better Control.” 


: RACINE HYDRAULICS & MACHINERY, 
uo % ro - 2072 Albert Street 
/ 2oweER »* ac RACINE, WISCONSIN, U.S.A. 
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Will your income 
and location allow 
you to live in a 
home like this... 
spend your leisure 
time like this 2 


A Douglas engineer lives here 


They can...if you start your career 
now at Douglas! 


Take that ten year ahead look. There’s a fine career 

opportunity in the engineering field you like best waiting 

for you at Douglas. 

And what about the Douglas Aircraft Company ? It’s the 
biggest, most successful, most stable unit in one of the fastest 
growing industries in the world. It has giant military 

contracts involving some of the most exciting projects ever 
conceived ... yet its commercial business is greater than that of 
any other aviation company. 

The Douglas Company’s size and variety mean that you'll be in 
the work you like best — side by side with the men who have 
engineered the finest aircraft and missiles on the American scene 
today. And you'll have every prospect that ten years from 

now you'll be where you want to be career-wise, money-wise 


and location-wise. 


For further information about opportunities with Douglas in 
Santa Monica, El Segundo and Long Beach, California divisions 


and Tulsa, Oklahoma, write today to: 


First in Aviation DOUGLAS AIRCRAFT COMPANY, INC. 
C. C. LaVene, 3000 Ocean Park Blvd., Santa Monica, California 
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ATLANTA - 


Product Engineering 


TAKES less space... because 
it’s the new FLAT-Type Motor 





GIVES more service ... 
because it’s a 


FOR SIZE AND WEIGHT, COMPARE THE 
NEW FLAT-TYPE WITH STANDARD MOTORS 


FRAME SIZE OVERALL LENGTH (Inches) 





rf 


| Standard 


s 


Flat- 
Type 


Flat- 
Type 


Standard| 





| DIF 182 


DIF 213 DIF 220 17% 


Ss 


DIF 284U | DIF 280 


DIF 180 146 10% 











The unique and perfect answer in integral 
motors—designed especially for the ma- 
chine tool and equipment industries. 
Packs full horsepower in less space... 
actually up to 48% shorter than standard 
motors without sacrifice in performance. 
Many pounds lighter, too, than conven- 
tional motors (over 50% in some cases), 
meaning vastly reduced over-hung weight. 
Standard radial construction, easy to dis- 
assemble and reassemble . . . no precision 


SeMairem Standard 


APPROXIMATE 
NET WEIGHT (Lbs.) 


Saving 





23 
45 





alignments or complicated air-gap adjust- 
ments to contend with. Totally-enclosed 
. no dirt, dust or moisture can get in. 
Available (non-ventilated) in ratings to 
3 H.P., and (fan-cooled) in ratings to 
20 HLP. 
Perhaps the Diehl Flat-Type Motor is 
just what you need to solve your applica- 
tion problems. Give us the details and 
we'll be glad to submit recommendations 
Ask for your copy of Bulletin pg -3461. 


Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, NEW JERSEY 


BALTIMORE . CHARLOTTE,N.C. + CHICAGO «+ CINCINNATI - 
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DETROIT - 


Mi WAUKEE NEEDHAM, MASS NEW YORK + 


PHILADELPHIA - 
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: f, 
BEVEL GEARS BY CONIFLEX METHOD 


























MASS GEAR’S new Coniflex 
Straight Bevel Gears save you assem- 
bly time and money by permitting a 
tolerance in mounting. 


Coniflex Straight Bevel Gears 
in eect have a crowned tooth. There- 
fore, a small displacement of gears 
under operating loads is possible with- 
out concentration on the ends of the 
teeth. 





Send for illustrated folder, showing designs 








and gear combinations available. 


assachusetts Gear & Tool Co. 
WOBURN, MASS. 





Gel 
€ 


‘ Turbo Jet Blades 


marked by 


DIAMOND DRAG 


with tracer guided 


Eng 





























= 





Non-rotating dia- 
mond cutter assures 
quick and clean mark- 
ing by unskilled labor 
without removing ma- 
terial or changing 
weight. 


ASK FOR CATALOG No. ILB-3 


FIVE MODELS TO CHOOSE FROM 


new hermes (crying 


13-19 UNIVERSITY PLACE * NEW YORK 
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Potential difference, 








4 den ee | ———— 
2 3 6 8 0 2 


Current, milliamp 


FIG. 2—Typical thermistor voltage-cur 
rent curve. RP 100,000 ohm at 20 (¢ 
Negative-resistance between E..x and 
point D may be put to use 


(50,000)*? 20 ll v, approx 

lime constant of an _ indirectly 
heated type is the time taken for th 
logarithm of thermistor resistance t 
change by (e 1)/e 63 per cent of 
final change) when heating power i 
suddenly applied or removed. It is 
usual to measure time constant for 
i change of heating power applied 
until equilibrium is reached, which 
halves or doubles the resistance. In 
high-vacuum types, time constant fo 
decrease of heating power is longe: 
than for heating; in gas-filled, heating 
ind cooling time constants are mot 
nearly the same, and are shorter. Av 
erage time constant of a type-B ther 
mistor is 3 or 4 sec, while that of the 
type L is 1 to 2 sec 

Cransient behavior of a directh 
heated thermistor will vary from cir 
suit to circuit, depending on manne1 
in which dissipation changes with 
thermistor resistance. The following 
rules are a guide to operating condi 
tions under which a thermistor will 
give good Service 

A. Potential applied to thermistor 
element must not exceed E,,,. when 

uit series resistance is less than 
1.25 per cent of the cold resistance. 

B. Potential applied to thermistor 


(Continued on page 395) 
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ALL MACHINED TO EXACT CUSTOMER SPECIFICATIONS 
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Smooth, clean results are possible in 
every application because Spaulding 
Products lend themselves easily to all 
forming, turning, drilling, threading, 
punching, shearing, sawing and swaging 
operations. 

This affinity for exact 
resistance to most 
dielectric qualities, 


machining, plus 
chemicals, good 
extreme durability 


and great strength with light weight has 
made Spaulding Products a leader in the 
laminated plastic and fibre fields 

Always look to Spaulding your 
needs call for a part with unique physical 
properties. One or a combination of 
Spaulding's many types and grade of 
basic 
accurately and economically. 


when 


material can fill them quickly, 


WE MAKE AND FABRICATE 


VULCANIZED FIBRE: In sheets, rods, tubes 
ond fabricated parts 

ARMITE: Thin Insulation (Fish Paper) in sheets 
rolls, coils and fabricated parts 

SPAULDITE: (Laminated Thermosetting Plastic) 
n sheets, rods, tubes and fabricated por!s 
SPAULDO: Motor Insulation in sheets, rolls 


coil, slot cells and other fabricated parts 


SPAULDING FIBRE BOARD: In sheets and 
fabricated parts. 


SPAULDING T BOARD: A 


former Boord in sheets and fabricated part 


superior Trans 


MATERIALS HANDLING EQUIPMENT: 


Factory Trucks, Boxes, Borrels, Trays, etx 


SPAULDING FABRICATING FACILITIES 


Spouvlding's fabricating facilities for these products 


ore unsurpassed the world over. You can save time 
ind money by letting us do your fabrication. We 


be glad to quote wn specific jobs without obligation 


SPAULDING BRANCH SALES OFFICES 


Baltimore 18, Md., 123 West 22nd St 
Boston 16, Mass., 585 Boylston St 
Boston Area: 

Wellesley Hills 82, Mass., 44 Washington St. 
Bridgeport 5, Conn., 2889 Fairfield Ave. 
Camden 1, N. J., 227 South Sixth St 
Chicago 25, lll., 4770 Lincoln Ave 
Chicago 38, Ill., 5604 West 63rd St 
Cleveland 14, Ohio, 2108 Payne Ave. 
Cleveland 16, Ohio, 19035 Detroit Rd., 

Rocky River 
Dayton 2, Ohio, 136 50. Ludlow St. 
Detroit 1, Mich., 4612 Woodward Ave. 


SPAULDING FIBRE CO., INC. 


Fort Wayne 6, I -d., 2301 Fairfield Av 
Lansing 10, Mich., 202! South Cedar St 
Woodhaven 21, L. I., N. Y¥., 90-34 Jam 
Milwaukee 8, Wisc., 3329 West Viiet S! 
New York 55, N. Y., 384 East 149th St 
St. Lovis 5, Mo., 7247 Olive Street Road 
Tonawanda, N. Y., 310 Wheeler St 
Westfield, N. J. (Newark Area), 

101 Central Ave 
Berkeley 10, Calif., 2221 
Los Angeles 15, Calif., | 
Toronto 18, Ont., A. A 

P.O. Box 92 


310 Wheeler St., Tonawanda, N.Y. 


oo it 





YE€OLAC 


Wlew WIGH-IMPACT THERMOPLASTIC RESIN 


.. lightweight, but rugged! 





CYCOLAC is light in weight yet rigid and 


THE PERFECT RESIN FOR THE 
MANUFACTURE OF ANY PRODUCT 
THAT DEMANDS 


tough. This lightest of all rigid thermo- 


. . h . t h, 
plastics combines high impact strengt © wee Geracs ce 


high heat-distortion point, dimensional © LIGHTWEIGHT 
stability, and low brittle-point. @ NON-CORROSION 

@ CHEMICAL RESISTANCE 

@ EASY MACHINABILITY 


Specific Gravity — 1.01 


Injection mold — extrude — calender. 


GET THE FACTS — WxéZe TODAY for complete TECHNICAL LITERATURE 


42V\\ MARBON CHEMICAL 


ar Mearbon on 
Division of BORG-W ARNER 


Vi GARY, INDIANA 


MARBON CHEMICAL ... Precision Resins for Precision Made Products 
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MORSE TORQUE LIMITER PROTECTS MOTOR AND 
REDUCER FROM DEAD-STOP OF DRIVEN UNIT! 


Morse Torque Limiter and sprocket act as slip clutch on Model 55 Automatic 
Electric Shift Trimmer made by The Wheland Company, Chattanooga 
Arbors are shifted at 120 fpm, instantly stopped — locked into place 
Torque Limiter on jackshaft is set so sprocket slips when motor torque 
(38 ft.-lbs.) is exceeded. Absorbs inertia of 1-hp, 155-rpm gearmotor; reduces 
shock on drive unit when driven shaft is stopped 





Typical application shows how you can safeguard 
drive units and eliminate shear pins 





In this Wheland Electric Shift 
Trimmer, two 200-pound saw ar- 
bors are automatically moved into 
position at 120 feet per minute... 
then stopped dead and locked 
into place. 


Check these advantages of 


Morse Torque Limiters 


Eliminate downtime 
The tremendous shock trans- 


mitted to the drive mechanism 
when the arbors are stopped, is 
safely dissipated by a Morse 
Torque Limiter used as a slip 
clutch between the driving and 
driven units. In addition, it pre- 
vents motor inertia from building 
up torque in the drive. 


Versatile Morse Torque Limiters 


Torque-sensitive and fully 
adjustable 


Completely automatic and 
dependable 


Resume operation 
automatically 


Compact, standard sizes 








can safely control many of the 
shock-load problems present in 
your machine operations. 
These simple devices are depend- 
ably sensitive and easily adjusted 
to desired torque limits. When 
overload or jam-up is cleared, they 
automatically resurne operation, 
eliminating downtime or disman- 
tling necessary with shear pins. 
Send for Free Catalog 
A full line of Torque Limiters is 
stocked by your Morse Dis- 
tributor. For free catalog, or 
power transmission engineering 
help, see him or write today. 


MORSE CHAIN COMPANY + INDUSTRIAL SALES DIVISION + ITHACA, N.Y. 


MORSE ff 
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PRODUCTS 


The MATERIAL HANDLING 
INSTITUTE’S EXPOSITION 
Cleveland, Ohic 
PUBLIC AUDITORIUM 


POWER TRANSMISSION JUNE Sth THRU Sth, 1956 


BOOTH 1201 





Experience has shown that connector problems fall into three main classes 
—(1) Selection of the most suitable connector from those cataloged— 
(2) Modification of an existing type or the use of a non-cataloged 

“special” —or, (3) Design and use of a new type or Series. 


MINIATURES AND SUB-MINIATURES 


ns 


e THREE POPULAR MINIATURES 


The first problem may best be met by the use of Cannon Electric Condensed 
Catalogs (ICC and RJC) plus the Plug Guide (CPG) and the small 8-page Guide 
which are keys to the various engineering bulletins on such types as AN (MIL Speci- 
fication), Miniature, Rack/Panel/Chassis, Audio, etc. If modifications are required, con- 
sult your local Cannon Representative who in conjunction with factory sales engineers, con- 
stantly is making adaptations to fit special needs. New designs are always being considered, 
designed, and developed by Cannon Electric. For those whose requirements are “off-trail,”” a 
“Connector Requirements Sheet,” fully filled in, will save time and effort in arriving at a suitable 
design. We will gladly send this sheet upon request, plus the new Miniature Bulletin. or the other bulletins 


Please refer to Dept. 106 


GAG Teb PAW Ss3 


CANNON ELECTRIC CO,, 3208 HUMBOLDT ST.. LOS ANGELES 31, CALIFORNIA 
WORLD’S LARGEST EXCLUSIVE MANUFACTURER OF ELECTRIC CONNECTORS FOR INDUSTRY 





Abstracts continued 
element must not exceed 2 E,,.. when 
circuit series resistance is greater than 
1.25 per cent of thermistor cold re 
sistance. 

C. Maximum power that may be 
continuously dissipated is indicated by 
maker. For periods up to 1 min, this 
figure may be exceeded by 50 per cent. 

he large temperature coefficient of | 
resistance (approximately 10 tines | 
that of platinum) makes possible very 
sensitive thermometers. One thermis 
tor thermometer indicates changes of 
0.0005 C. High thermistor resistance 
makes long leads effects negligible in 
most ind small thermistor 
ment can be 
remote 


cases ele 


usefully employed for 
indication 
inexpensive d- 
indicator. 


using a relatively 
meter for an 
Temperature measurements 
of intravenous blood, supercharger 


tors, 


current 


TO 
and insertion of tiny bead ther 
mistors into journal boxes, g¢ 
ings and during 
construction are examples of this type 
of use. 

A thermistor developed for ther 
mometry, has a small mass of ther 
mistor material fused into the« 
tip of an evacuated bulb; it re- 
sponds almost instantly to temperature 
changes. 


hous 


power transformers 


glass 


Fig. 3 shows a simple circuit using 
1 thermistor for 


The 


direct temperature 


indication calibration curves 











o @ 
°o °o 


b 
°o 


Temperoture, deg ¢ 


E*1.35v 
R =1000 ohm 














20 
Deflection, 


40 60 80 
percent of full scole 


100 


FIG. 3—For thermistor thermometer cir- 
cuit. R.=1000 ohm at 20 C. The 1-milli- 
amp meter has a 100 ohm resistance 
Characteristic curves are given below. 


(Continued on page 398) | 
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 HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


TIMING 





~ DESIGNERS and 
DEVELOPMENT 
ENGINEERS 


HAYDON makes very small, 
rugged Timing Motors for 60 cycle, 400 


extremely 


cycle, and d-c use. They precisely 


ably 
variable conditions 


depend- 
measure and control timing — under 
in unusual 
without 
With 


locations and positions 
taking up too much space! the 
help of HAYDON Timing Motors 


build time 


you can 


now controls into your prod 


vet with a minimum rease in spoce 


requirements! 


HAYDON" 


helps you control space 


and TIME! 


lf time and space 


in the nearby HAYDON Field Engineer 


ore your 
| 

can help you find the most efficient app 

cations of timing component He can 

insure superior performance in your 

vet} Mail the coupon for his name 


an informative catalog — today 


NERAL TIME 


HAYDON Manufacturing Company, Inc. 


3129 ELM STREET, TORRINGTON, CONN 
Send me the name of the nearby 


Electric Timin 


HAYDON Fie 


Send me catalog g Mot 


NAME 
POSITION 
COMPANY 
CO. ADDRESS 
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Use the Moly key for 
better c4sting: 


* Toughness * Weor resistance 
* Strength * Machinability 
* Heat-treatability * Economy 


Heavy duty ore crushing machinery is subjected to severe alloy manganese-Molybdenum steel castings. At left: 


operating conditions. To meet these strenuous require- a Symons Gyratory Crusher gear; right: a Symons Cone 
ments the gears shown are made from heat treated low- Crusher gear. Built by Nordberg Mfg. Co. 


Cast Manganese Moly Steel contributes strength 
and toughness to Crushers built by Nordberg 








“Where high strength and toughness are prime considera- 
tions,” says Howard Zoerb, Consulting Engineer of the 
Nordberg Crusher Division, “molybdenum bearing steels are 
specified. This is true of the heavy duty parts of Symons 
Crushers, built by Nordberg. These steels have contributed 
to the Nordberg reputation as producers of dependable, 
heavy duty crushing machinery.” 

Technical assistance is available to foundries on alloying 
problems. Please address inquiries on your foundry letterhead 


to: Climax Molybdenum Company, Department MF61, 500 ies Midis Mnadaahaeta a neatad 
Fifth Avenue, New York 36, New York. of Nordberg Manufacturing Company. 


CLIMAX MOLYBDENUM 








seal efficiently 
throughout extremes of cold and heat 
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Job fitted Precision “O"' Rings have 


Precision ‘ . ) solved hundreds of industrial, aircraft 
uc Di He , i 
O Rings “4 and automotive sealing problems. 


The Hydrotor Hydraulic Cranking Motor, manufactured by 
Hydramotive, Inc., Cleveland, Ohio, provides high cranking torque 
and adjustable speeds over a temperature range of —65° to + 165° F. 

Hydramotive, Inc., standardized on Precision “O” Rings after 
exhaustive competitive tests. Precision “O” Rings guaranteed long 
life sealing and flexibility in arctic cold. 

Precision “O” Rings are compression molded from quality con- 
trolled compounds. They're the finest made! Rigid inspection and 
engineering skill assure long life, leak proof sealing. Precision can 
furnish the size and compound that fits your requirements and “O” 
rings that meet all military and commercial specifications. 

What is your sealing problem? There is an expert —the Precision 
engineer— ready to help you in product design. Rely on Precision, 
the world’s largest exclusive producer of “O” rings. 


FREE-——Write for your personal copy of our Handbook on “O” Rings. 


recision Rubber Products 


mum CORPORATION | 


3110 Oakridge Drive, Dayton 7, Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 





Whatis the TOTAL COST 


r 


(Pesce Sw mace 


ena 


First costs often are only part of the total cost of plastic components. 
Poorly designed or inaccurately produced plastic parts can mean 
excessive inspection and assembly costs in your plant and a high 
failure rate, as well. American's precision production saves you money 
by climinating these hidden cost factors and thus keeping your total 
cost per part to the barest minimum. That is why so many exacting 
buyers say, “ We turn to American first for our plastic parts —because 
they are precision made.” 

American Plastics is equipped to give you full line service —injec- 
tion, compression, extrusion, multiple-shot injection, and low pres- 
sure vacuum assisted forming. 

Next time you need plastic parts, try American first. Others have 
for over 50 years! Write or wire Dept. PE 


American Prasrics Corporerion 





Subsidiary of Hayden Chemical Corporation 
Executive Offices at 342 Madison Avenve 
New York N. Y. 


This Librascope precision 
computer component has only 
10 min. backlash. Hollow 
shaft eliminates stocking 
custom shaft lengths in 


ele) ame)’ a-i.)-la8 breadboard work and cost 


reduction in production 


DIFFERENTIAL assembly operations. Small 


size low inertia precision 


2 


HIGH ACCURACY IN ball bearings, 3 point con 


MEASURING COMPUTER 
ANGULAR POSITIONS 


tact with spider gears. Can 
be installed or removed 
without disassembly of dif 


OR VELOCITY SUMS ferential or instrument 


Write for catalog information 


SPECIFICATIONS: 


Inertia: .074 oz.-in 
Mey. Backlash: 10 min 
Axial length: 1-3/16 
Clearance radius: .545” 
3/16” dia. shaft 
Weight: 1% oz 


Computers and Controls 





TES. 





Abstracts continued 


show how scale linearity and possibl 
range of temperature measurement 
can be controlled by changing battery 
voltage and value of series resistance 

An object may be ordinarily inac 
cessible to direct temperature-measut 
ing devices, either through physical 
position, because it is in motion, or it 
mav be too hot for contact thermome 
try. In such cases, temperature maj 
be determined by permitting radia 
tion from the object to be focussed on 
1 suitable thermistor. An example is 
in infra-red bolometer developed dur 
ing the war which utilized a flake ther 
mistor so sensitive that it would detect 
the warmth of a human being a quai 
ter of a mile away. Another exampk 
is a method used by a tin can manu 
facturer to measure temperature of 
soldered seams while 350 cans pet 
min. move past on conveyor belt 
An optical system was arranged to 
focus radiant energy from the cans 
on a flake thermistor; variation in the 
umount of energy radiated as the cans 
moved past line of sight of the optical 
system was sensed by the thermistor 
The resulting signal voltage, suitably 
amplified, was presented as a pattern 
on a cathode-ray oscilloscope. 

The negative temperature coeffi 
cient of thermistors may be used to 
compensate for positive temperature 
coefficient of metallic conductors such 
is copper wire in coils or transformers 
Over a small range of temperature th 
coefhicient is linear but it decreases 
with increasing temperature, as shown 
in Fig. | 

In simplest form, the temperature 

mpensation circuit consists of a 
metallic resistor and a thermistor in 
series; any increase in the value of the 
resistor due to a rise in ambient tem 
perature is compensated for by the 
thermistor, which is subject to same 
imbient temperature. The tempera 
ture coefficient of copper is 0.4 pet 
ent per deg C; that of a typical ther 
mistor may be —4 per cent per deg 
C, so that if a thermistor having on« 
tenth the resistance of the copper 
wire is placed in series, compensation 
will be obtained over a narrow range; 
uch a simple arrangement is not en 
tirely satisfactory. However, by shunt 
ing the thermistor with another re 
sistor, good compensation may be 
obtained over a reasonable temperature 
range. Resistor used in parallel with 


(Continued on page 402) 
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for those 
“HARD-TO-REACH” 
Places! 


PLUG NUTS \ 


The advantages of Plug Nuts are many-fold. 
Both the designer and the production man will 
find they can solve many special fastening prob- 
lems that cannot be solved in any other way. 

For instance, Plug Nuts are the ideal solution 
to “one way” fastening where it is difficult or im- 
possible to work from both sides of the assembly. 

Plug Nuts can often eliminate or simplify machin- 
ing operations, improve the product, simplify design 
or reduce assembly, and hence, labor costs. 

If you have an application where you think you 
might use Plug Nuts, send us the size required, or 
details of the application, and we'll be happy to send 


sample nuts for trial. 


For additional detailed information 


send for the Lamson Plug Nut Brochure. 











SEATING PLUG NUT IN HOLE 


PLUG NUT SEATED AND BOLT TIGHTENED DOWN 
LUG NUT ZES AND TYPES 
Plug Nuts are available in sizes rang- 
ing from-#4 to '2” diameter—fine or 
coarse threads. Plug Nuts work in 
copper, brass, magnesium, aluminum, 
steel, alloy steel castings (die and 
sand) and forgings. 


«oo 


i U. S. PATENT NO. 2490594 
HAVE ONE (or more) ON US! 


Send us the details on any application 
where you think you could use Plug 
Nuts and we'll send you sample nuts 
to try out. No obligation, of course. 


The LAMSON & SESSIONS Co. 


1971 West 85th St. « Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio + Birmingham «+ Chicago 





The facilities of our company are at your 


disposal to assist you with any fastener problem. 
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the key factors in design 
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The Grant Industrial Slide 
Catalogue—on the press— 
outlines principles, de- 
tails, of more than 100 
standard and custom 
made slides. A working 
manvol on built-in acces 
sibility. Ask us to reserve 
your free copy 


nt INDUSTRIAL SLIDES FOR 


ACCESSIBILITY 
COMPACTNESS 
PROVISION FOR EASY, 
SPEEDY MAINTENANCE 
AND COMPONENT 
REPLACEMENT 


Grant Industrial Slides are essential to the solution of most 
problems centering on these design factors—so highly 
emphasized in this automation era. Grant Slides 

provide skillfully developed, competently engineered 
sliding, pivoting mountings for nearly all types of 
assemblies—electronic, hydraulic, pneumatic, mechanical. 


Grant engineers and representatives are located in all 
important industrial centers—their valuable store of 
specialized experience is yours for the asking. 


| nt INDUSTRIAL SLIDES 


Grant Pulley and Hardware Corporation 
31-85 Whitestone Parkway, Flushing 54, N. Y. 
944 Long Beach Avenue, Los Angeles 21, California 
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LEADERS IN INDUSTRIAL SAFETY 


Finishing equipment at Aluminum Company 
of America's new Vancouver, Washington, 
extrusion mill includes two stretchers capa- 
ble of exerting up to 75,000 pounds of 
“pull” on extruded shapes 


One of the things that impresses visitors to Alcoa is the strong emphasis on safety. it isn’t surprising, then, 
to find fire-resistant Pydrau! used in Alcoa hydraulic equipment...eliminating a potential source of fire. 


FIRE-RESISTANT PYDRAUL F-9 
CHANGES FIRE ZONES TO SAFETY ZONES 


275 million hours of actual in-use operation 
without a single hydraulic fire—proves the safety 
and dependability of fire-resistant Pydraul 


hydraulic fluid 


But Pydraul gives you more than safety. You can 
be sure of long equipment life with low maintenance 
because Pydraul lubricates like a premium 
petroleum oil. You'll save money on fluid consump 
tion, too! Pydraul is reclaimable—you can return 
spillage to the system, use it again and again 


Make a quick check of your hydraulic equipment 

. calculate your fire risk if it’s close to hot metal, 
electrical contacts, open flame or other heat sources 
Then talk to a Monsanto representative. He will 
show you how easy it is to convert to Pydraul 
giving you a future of positive safety from hydraulic 
fires at low cost per year 


PYDRAUL MEANS: 
Fire Resistance No Corrosion 


Excellent Lubricity Re-use, Again and Again 
High Stability 


Write now for new booklet, “PYDRAUL F-9.” 
Organic Chemicals Division, MONSANTO CHEM 
ICAL COMPANY, Dept. PYD-1, St. Louis, 1, Mo 


PYDRAUL F-9—First and Only Hydraulic Fluid 
Listed by Underwriters’ Lab 


On May 31, 1955, Pydraul F-9 became the first 
fire-resistant hydraulic fluid listed by Underwriters’ 
Laboratories. From the Laboratories’ Service Card 
“The fire hazard of (PYDRAUL) is rated 2 to 3 in 
accordance with Underwriters’ Laboratories, Inc.'s 
Standard of Classification in which Ether rates 100, 
Gasoline rates 90-100, Alcohol (ethyl) rates 60-70, 
Kerosene (100° F. flash) rates 30-40, and Paraffin 
oil rates 10-20." See Underwriters’ Laboratories 
Inc.’s guide No. 540 18, File MH6049 

PYDRAUL: Reg: U.S. Pat.Of 


WHERE CREATIVE CHEMISTRY WORKS WONDERS FOR YOU 
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HIGH CAPACITY 


in very small size! 


ACTUAL SIZE 


NEW Acro Subminiature Snap-Switch 


@ HIGH ELECTRICAL RATING—10 Amps at 115 volts or 230 
volts A.C. or 28 volts D.C. 


EXTREME TEMPERATURE RANGE—from +350°F to —100°F 


LONG MECHANICAL LIFE— many millions of cycles, continu- 
ous duty 


® DOUBLE CIRCUIT TERMINAL ARRANGEMENT 





The big feature about this little switch is its high rating. It 
has four times the capacity of most switches in this size. And 
temperature extremes pose no problem. The Acro subminiature 
switch will operate within a range of from +350° to —100°F. 
Long life is assured through use of the rugged Acro rolling 
spring principle, up to 10 million cycles continuous duty. 

High rated Acro subminiature switches are your answer to 
the problem of controlling big loads in confined areas. And on 
lesser loads their excess current-carrying capacity is a good 
safety factor. Four terminal construction permits wiring 
double circuits where required. The entire unit is housed in a 
plastic case and can be adapted to any present type actuator. 
Write for literature. 


Do ss u eC CE teenie 
SWITCH DIVISION 
Columbus 16, Ohio 
Piants at Columbus and Hillsboro 


REPRESENTATIVES IN PRINCIPAL CITIES 


Abstracts . continued 


thermistor should have a low tempera 
ture coefhcient if it is subject to same 
ambient temperature change. 

Negative-resistance portion of the 
voltage/current characteristic shown 
in Fig. 2 can be used to provide trig 
ger action. If sufficient current is 
passed through the thermistor to mak« 
the voltage across it equal to E,.,. 
then any small increase of the cur 
rent or the ambient temperature re 
duces the thermistor resistance, and 
resulting increase in current is con 
siderable. The increase in current 
may be used to operate a control relay 

l'rigger characteristic may also ve 
used to provide a time delay switch; 
delay times from milliseconds to min 
utes are possible. The thermistor is 
wired in series with a relay; until 
thermistor reaches critical tempera 
ture, current rises slowly. At tem 
perature corresponding to Ews:, large 
increase in Current occurs, Operating 
the relay. Delay time is adjusted by 
1 series variable resistor as well as by 
hoice of thermistor time constant. 

C'hermistors used for surge suppres- 
sion are connected in series with de- 
vice to be protected; high initial re 
sistance prevents any short-duration 
surge from operating the device, 
whereas the operating voltage, al 
though of much lower amplitude, is 
ipplied long enough to cause thermis 
tor heating and reduction of resistance 
to point at which device operates. An 
example is suppression of heater cur 
rent surge in an a-c d-c radio receiver 
when it is switched on. The tube 
heaters are connected in series and 
supplied from power line through 
1 voltage-dropping resistor. Cold re 
sistance of heaters is as low as a quar 
ter of hot resistance; large initial surge 
shortens tube life. A thermistor of 
2000 to 3000 ohm cold resistance in 
series with the circuit reduces surge 
to less than 10 per cent overload; 
when hot, voltage drop across ther 
nistor is low. Same principles can re- 
duce starting current of small electric 
motors. 


Industry Looks at the 
Engineering Shortage 


Abstracted from “Industry Looks at the 
Engineering Shortage,” by T. C. Gleason, 
Asst. Ch. Engr., Chrysler Corp.; presented 
at 24 Annual Meeting, American Society 

(Continued on page 405) 
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IT’S CRITICAL 
IT’S COMPLEX ee ee e- AT’S FORGED 


This critical jet engine “case ring” 
with its odd protrusions, thin section 
and large diameter, would have been 
a designer's dilemma a short time ago. 

Today, Cameron’s advanced forg- 
ing technique, developed on some of 
the world’s largest and most unusual 
presses for ferrous forgings, has 
opened new vistas of design, high 
production and economy. 


WRITE 


IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 
P. O. Box 1212, Houston, Texas 








How carbon affects 
fastener performance 


Screw fasteners may look identical, but the microscope 
reveals a wide difference in their ability to ‘‘take it’’ 


CHICAGO hexagon 
socket key—after car- 
bon restoration. Uni- 
form hardness all the 
way through. Gives a 
stronger, longer wear 
ing key. 


Common hexagon 
socket key stock, 
showing the decar- 
burized surface. Re- 
sults in an undesir- 
able soft outer skin. 
Wear on corners. 


Common heat-treated screw thread 
with soft decarburized outer skin 
which causes excessive wear and 
breakage. Will loosen under vibration 


Thread with carbon restored, showing 
uniform hardness throughout. Insures 
accurate fit, freedom from scale. Per- 
mits tighter wrenching 


The ability of a screw fastener to 
stay fastened depends to a great de- 
gree on its uniform hardness. And 
the hardness of steel hinges on the 
precise amount of carbon in its struc- 
ture. However, during steel manu- 
facture and processing, vital surface 
carbon is inevitably lost. As the 
above photomicrographs show, lack 
of surface carbon results in a soft 
outer skin in the finished fastener. 
Decarburized outer layers are the 
cause of many fastener problems: 


thread stripping, fatigue failure, ex- 
cessive wear, loosening under vibra- 
tion, soft corners on socket keys that 
turn off during use. 

The soft “‘decarb’’ layer is elimi- 
nated by the unique “Carbon Restora- 
tion”’ process used by The Chicago 
Screw Company. In this process, sur- 
face carbon is replaced during heat 
treating, producing a fastener that is 
uniformly hard from core to surface! 
The amount of carbon restored is 
precisely controlled to give maximum 


hardness without excess carbon build- 
up. The Carbon Restoration process 
also results in bright hardening and 
freedom from scale. 

All cuicaco “Safety-Plus’’ Socket 
Screw Products and heat-treated cap 
screws have the benefit of Carbon 
Restorction plus complete quality con- 
trol procedures from raw material to 
inished fastener. If you would like 
complete information and catalog, 
simply write our Standard Products 
Division. 


THE CHICAGO SCREW COMPANY 


DIVISION OF STANDARD SCREW COMPANY @ 
2507 WASHINGTON BOULEVARD, BELLWOOD 


ESTABLISHED 1872 


ILLINOIS 
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of Tool Engineers, Chicago, Ill., March 


19 to 23, 1956 
The Bureau of Labor Statistics rr 
cently reported that the nation’s indus 
40 OOU 
shightly 


tries could use engineers a 
Only than half 
that number were graduated this year. 


year. more 
In the face of rising demand, the 
In the 1950-51 
icademic year, nearly 42,000 engineers 
graduated, or about 11 per cent of all 
graduates. In the 1954-55 year, only 


output has declined. 


- 


about 23,000 received engineering di- 
plomas, or about 8.5 per cent of total 
graduates. This decline has hit all 
industries, those producing defense 
equipment as well as those engaged in 
consumer product manufacturing 
Most of these graduates don’t know 
the meaning of job-hunting. The jobs 
come hunting for them in the form 
of highly organized recruiting teams 
from every branch of industry 

These are obviously artificial—if not 
But I have 


absolutely no criticism of the young 


unwholesome—conditions 


engineers whose heads are turned by 
all this attention. They would be 
more than human if they didn’t de 
velop slightly inflated opinions of their 
own worth as a result. Neither do I 
criticize the tactics employed by in- 
dustry to recruit these young men. 
Industry is simply adapting to the situ- 
ation by using extreme techniques to 
cope with extreme circumstances. 
What I do deplore is the basic situa- 
tion which creates these conditions. 

Students may be placed in threc 
categories. The first 
posed of obviously superior engineers. 
rheir scholastic records testify to their 
superiority. They are “dedicated” en- 
gineers in the true meaning of the 
word. Engineering is their life. They 
usually know exactly what kind of 
work they want to do and are quite 
aware that they are in a position to 
make specific or unusual demands. A 
wise recruiter 
their demands in the almost certain 
expectation that they will 
best in the field of their own pref- 
reasonable 


group is com 


makes concessions to 


function 
erence, and under any 

terms they impose 
Next is the group of highly capable 
engineers who are more responsible 
than anyone else for making the 
wheels go round. They are clearly 
equipped by temperament, native in 
telligence and devotion to engineering 
for engineering’s sake to do outstand 
(Continued on page 408) 
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TRANSMISSION. 


“The Transmission 
that’s as simple 
fo operate as 

an Electric Motor 


@ AMERICAN GEAR’S new PGT is a hydraulically operated, 
compound planetary transmission that provides a simple, versatile and 


extremely flexible means of power transmission. 


© PGT’s outstanding performance has been verified by complete tests 
in the laboratories of one of the country's leading Institutes of Technology.” 
It has been successfully used on earth movers, tractors, road rollers and 
similar equipment. Sturdily built, conservatively rated, PGT offers impor- 
tant advantages over more complex transmissions, including: 


» Easily operated by anyone by merely 
moving o single hydraulic control lever 
» Practically instantaneous (1.5 seconds) 
change of speed or direction 
without shifting gears 
Only one control valve lever for 
all speeds and neutral 
Utterly smooth...mo shock...no jerk... 
no noise 
Cushion shift prevents shock loading, 
eliminates trouble 


Two power take-off apertures can transmit 


« Eliminates operator fatigue by 
eliminating clutch pedal 
Hydraulic control lever placed 
convenient to operator 
without regard to location 
of transmission 
Planetary gearing means considerably 
less length for comparable loads 
and speeds 

» Positive pressure-fed lubrication 
to bearings and gears 


* Complete report on request 


up to one-third of engine output maximum 


White 


for this new 8-page booklet which gives complete 


information, design details on all 7 models of PGT transmissions 


e 7 DIFFERENT MODELS ¢ 85 OR 150 TO 200 LB. FT 


1 OR 2 SPEEDS FORWARD © CHOICE 


USE PGT TRANSMISSION ON 


TORQUE 


OF REVERSE RATIOS 


+ Lift trucks + Earth movers + Hoists and cranes + Car pullers « Slushers 
Conveyors * Power take-offs + Front end loaders « Road rollers 


Other industrial equipment + Truck mixers 


Designed and built exclusively by 


MERICAN GEAR & MFG. CO. 


New Avenue, Lemont, Illinois « Phone: Lemont 920 


Subsidiary of BRAD FOOTE GEAR WORKS, INC., Cicero 50, Illinois 
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Contours, clever design 
and weight saving... 
attract light industry 


The photographic industry, long a user of aluminum 
die-castings, is daily finding more ingenious ways of 
using this cost-and-weight saving process. Look at this 
Keystone 8 mm Capri movie camera. (1) A cast groove 
in the cover provides a positive light seal—almost im- 
possible to achieve economically by other processes; 
(2) the mechanism plate features a cast film guide, a 
governor housing and cored holes which all simplify and 
speed assembly; (3) much machining is eliminated by 
cored holes and part has buffed finish for customer 
chrome plating, and (4) exceptionally smooth finish 


aN 


Spray Nozzle Three core pulls, a 2 impression die, and a produc: 
tion of close to 300,000 zinc units per season. That's 
the story of this complicated little die-casting. 
Machining included punch press parting line, facing 
nozzle end and seat, reaming core flash at junction of 














FAYETTEVILLE, N. Y.—SYRACUSE, N. Y.— CORTLAND, N. Y.—NEW YORK, N. Y. 
CHICAGO, ILL.—CLEVELAND, OHiIO—KALAMAZOO, MICH. 


on case plus streamlined appearance and detail were 
possible only with die-castings. 


Clever engineering and major use of die-castings 
enable Keystone to produce a quality, precision 
camera at a price designed to attract volume sales 


Write on your letterhead 
for a copy of “Die-Castings...Uniimited.” 
Address: Precision Castings Ce., 
Wainut St., Fayetteville, N. Y. 


two cores, facing hose connection, drilling one pin or 
shaft hole, and tapping hose thread and plunger 
cylinder end. All! operations done by Precision. An 
example of perfect integration. 
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You can make it faster and better 


with Harvey Aluminum 


EXTRUSIONS . . . For decorative 
as well as basic parts, custom- 
designed aluminum extrusions 
replace riveted and welded as- 
semblies ...simultaneously adds 
Strength, simplifies fabrication. 


PRESS FORGINGS .. . Where 
parts must combine maximum 
Strength with savings in weight, 
cost and manpower, Harvey 
aluminum forgings often com- 
pletely solve the problems en- 
countered by the designer 


IMPACT EXTRUSIONS . . . Thin- 
walled, tubular structures can 
be produced by this method and 
held to very close tolerances 
Machining is practically elimi- 
nated; scrap is greatly reduced 


Harvey is a leading independent 
producer of aluminum extru- 
sions in all alloys and all sizes, 
special extrusions, press forg- 
ings, hollow sections, structurals, 
rod and bar, forging stock, pipe, 
tube, impact extrusions, alumi- 
num screw machine products 
and related products. Also sim- 
ilar products in alloy steel and 
titanium on application 


MAKING THE MOST OF ALUMINUM FOR EVERYONE 


HARVEY 


luminum 
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STRUCTURALS High strength, light 
weight, workability, corrosion resist 
ance. Aluminum extrusions combine 
all four are ideal as basic load 
bearing members 


= 


MACHINING STOCK 


drawn hex and round stock set a new 


Harvey deep- 


mark in uniform grain structure—con 


sistent from surface to core. This means 
fast, chatter-free cutting, long tool life 
few rejects and true threads 


——<,.. 


FORGING STOCK If you make 
own forgings in quantity, Harve 
truded forging stock can save n 
t 


intermediate steps. Custom-desigr 


extrusions whose cross sections 
| 


proximate the forged blanks may 


cut to length 


_— 


EXTRUDED PIPE AND TUBE 
uniform in structure, § 
clean and smooth insid 

isily formed. | I 
ranging from ports 


tems to aircraft heat exchg 


DRAWN TUBE Combines stretr 
and high finish ideal for TV anter 
nas, furniture, and similar products 
Cold drawn for structural uniformity 

and the temper is specially con- 
trolled for good workability 


™ } 
SCREW MACHINE PRODUCTS The 
West's largest installation of multiple 
spindle screw machines can reduce 
your manufacturing costs. Harvey car 


ries your job through from engineering 
to quality control 


HARVEY ALUMINUM SALES, INC 
TORRANCE, CALIFORNIA 
BRANCH OFFICES IN PRINCIPAL CITIES 





COUNTING 


Instantaneous Reset 


Counts batches continuously 
without slow down and with- 
out missing a single count 
between batches. 


Automatic Batch Control 


Operates automatically to 
close chutes, operate diverter, 
start or stop conveyor, ma- 
chine, etc. 


Electric Actuation 


May be located remote from 
the source of actuation 
(switch, relay, photoelectric 
unit or other circuit breaking 
device). 


Models to fit the job 


Full range selection ; permits 
quick setting for any batch 
quantity within the range of 
the counter (ranges to 


10,000). 


Limited selection ; permits 
quick setting to certain batch 
quantities for which the 
counter is built. 


Wide Choice of Features 


Warning or preliminary con- 
trol, built-in totalizing coun- 
ters, remote starting and 
stopping, and many others. 


Send for literature 
with application case histo- 
ries or tell us about your re- 
quirements. 





702-19 W. Jackson Chicago 6, tl. 
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continued | 


are well-rounded and | 


stepping into | 
many different kinds of 
a recruiter's de 
light, even the interviews are pleasant. 


ing work. They 
capable of 
assignments. | 


Signing them up is 


there is a group which falls 
high level of the other two 


lb inally, 
below the 
A great many 
tious, qualified engineers who, for a 
were unable 


of these are conscien 


number of valid reasons, 


to distinguish themselves scholasti- 
cally. But a goodly percentage cof this 
group is made up of young men who 
either do not have the natural apti 
tudes for an engineering career, or 
have attracted to 


solely because of the good employ- 


been engineering 
ment possibilities 

A good many competent authorities 
feel that the educational institutions 
are not capable of turning out well 
rounded engineers The principal 
complaint is that engineers study only 
engineering topics, to the exclusion of 
everything else. These critics main 
tain that 
incomplete, inadequate for their jobs, 


of the fine 


engineering graduates are 
without a generous dosage 
liberal arts. 

With a few exceptions, I think to- 
day’s graduates are of exceptionally 
high professional standards. Their ex- 
to the nation’s 
accom- 





cellence is a tribute 


colleges. ‘These colleges are 


plishing this by concentrating on in 


i 
stilling the technical skills in engineer- 


ing graduates 

However, I do have a couple of 
minor objections. For one thing, | 
should _ be 
articulate. As in every other profes 
sion, engineers must be skilled in the 
arts of and clarity of 
presentation. 

I have no quarrel with those who 
maintain that an engineering educa- 
sufficient training 
for the top engineering jobs or the 
higher functions of management. But 
I do believe in the old adage, “First 
things first.” That is why I contend 
that the college phase of an engi- 
neer’s training should emphasize en 


believe engineers more | 


persuasion 


tion alone is not 


gineering subjects. 

It is within industry that the engi 
neer enters phase two of his education 
Here he to a degree 
mensurate with his aptitudes and re 
ceptivity attributes of a well 
educated individual. Among them are 
an ability to get along with people; 
a knowledge of how to 


acquires com 


other 


apply his 
(Continued on page 412) 


DINGS BRAKE BRIEFS 


THRU-SHAFT DESIGN 

SOLVES INSTALLATION PROBLEMS 
Simple modification of the cover con- 
verts Dings Magnetic Disc Brakes for 
thru-shaft installation. This facilitates 
direct coupling or the use of hand 
cranks, elec- 

trical tachom- 
eters, pulleys, 
plugging 

switches, etc 
Dings Brakes 
accommodate 
standard 
NEMA shaft 
extensions, and 

are designed to meet new re-rated and 
old NEMA motor standards. They eas 
ily mount on all NEMA “C” 
motors and are interchangeable 
any “C’’ flange mounting dis: 


flange 
with 


brake 


FULL DIRECT ACTION 


Direct acting magnets eliminate all 
mechanical linkages and levers. Move 
ment of the braking assembly is 
measured in thousandths of an inch, 


DINGS + oroimany | 
BRAKE BRAKE 


> 


= 
TR aa ge 
>> 


ra 


+te 


a oe 


mot be 
TRAVEL 


& 


assuring instantaneous release and con- 
sistent, positive stops. All wear is con 
fined to the friction linings 


ADDITIONAL ADVANTAGES 


Dings Magnetic Disc Brakes offer a com 
bination of outstanding features for any 
industry which requires automatic, con 
trolled, all-ways dependable braking 


1. Wide torque range—1'/, to 175 Ibs. 
ft.—easy torque adjustment. 


Fail-safe design in event of power 
failure. 


. Simple design and rugged, compact 
construction. 


4. Standard drip-proof or dust-tight 
waterproof enclosures. 


Floor or moter mounting, horizontal 
or vertical operation. 


Specify Dings Magnetic Brakes from your 
regular motor supplier. While these units 
are easy to select and apply, it will pay you 
to take advantage of Dings complete engi 
neering service to help solve specific brake 
problems. Write for Bulletin BK4003 


DINGS BRAKES, INC. 


A SUBSIDIARY OF DINGS 
MAGNETIC SEPARATOR CO 


4715 West Electric Avenue 
Milwovkee 46, Wi i 





See ovr cataleg in SWEETS PRODUCT DESIGN FILE 


section Sa/Di 
08256 
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Slip-proof grip for work gloves is provided by dots of plas- 
tisol applied by high-speed printing. Flexibility and feel 
are unaffected; wearing quality anally improved. Hobnob* 
gloves manufactured by Wells-Lamont Corp., Chicago, IIl. 
*T. M. Registered by Wells-Lamont Corp. 


These plating racks enjoy longer life because of the chemi- 
cal and heat resistance of the plastisol coating. In addition, 
the smoother finish permits rapid draining, reduces con- 
tamination of subsequent baths. Manufactured by Imperial 
Rack Co., Inc., Flint, Mich. 


This motor coil lasts longer because it is insulated with a 
tough, abrasion-resistant plastisol The fast, economical 
application in this case was by dip coating, followed by a 
short bake at moderate temperatures 


“Chem-o-sol” plastisol compounds used for the products 
shown are formulated by Chemical Products Corporation, 
East Providence, R. I 


Liquid plastisols provide 


Diflerent wavs to improve products 


Each of these three produc ts does 
a new job, or a better job, because 
of liquid plastisols based on 
BakeLite Brand Vinyl Dispersion 
Resins 

Plastisols are easily used. Dip 
ping and molding are the tech- 
niques generally used. They are 
rapidly cured to their finished state 


resilient, pliable and tough 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation Tia 


and stay that way. They have good 
electrical properties. A wide range 
of brilliant colors with a variety of 
surfaces is available from pastisol 
formulators 

Complete information may well 
give you profitable ideas on how to 
improve your products with plas- 
tisols. Write today to Department 
PM-145 


BAKELITE 


30 East 42nd Street, New York 17, N.Y 


The term Baxe tre and the Trefoil Symbol are registered trade-marks of UCC 





NOW! 40-micron, self-cleaning filter 








It’s the new Cuno SUPER Auto-Klean 


HOW IT WORKS. Dirty oil enters inlet (1) at left, fills housing 
(2) and flows through metal edge-type filter (3). Clean oil 
rises through center of filter, leaves at right. Dirt combed 
out by cleaner blades (4) is removed through drain (5). 


FILTER ELEMENT consists of stacked major and minor discs and 
cleaner blade bearing against minor discs. Small arrows show 
flow. Short restrictions between minor and major discs stop 
40-micron particles but allow high flow rate. 


Cuno’s new SUPER Auto-Klean is the first practical, com- 
pact micronic filter for lubricating oil, hydraulic fluid, coolant, 
fuel, and other industrial fluids. 


Many times smaller than other micronic filters of equal ca- 
pacity, Cuno’s new SUPER Auto-Klean filter now makes 
possible economical, micronic filtration at high flow rates 
and eliminates the need for replacement cartridges in most 
cases. Here’s what it offers: 

1. Full-flow 40-micron filtration with a self-cleaning filter. 
Positive protection against particles larger than 40 microns 
(actually 0.0015 in.). All-metal filter can’t rupture or channel. 
2. Easy cleaning. Just turn the handle—by hand or continu- 
ously with motor drive. No interruptions for cleaning. 

3. No cartridge changes. Ends operating costs if you've been 
using cartridge filters. 

4. Low pressure drop, no pressure drop build-up. An 8” by 
2k” SUPER Auto-Klean filters 30 gpm of 200 SSU oil with 
only 3 psi pressure drop—up to 75% more with slightly 
higher pressure. 

5. High capacity in a small package. Many times smaller 
than replaceable-cartridge type filters of equal capacity, it 
saves with lower initial costs, lower installation costs. 

6. Easy to build into new equipment. Available for line-type 
housings (left) or incorporation in sump or reservoir (below.) 
Works in any position. 

7. Easy to install in old equipment. Fits existing Auto-Klean 
housings. You can easily replace most 2%” diameter elements 
with SUPER Auto-Klean for finer filtration. 


Write today for complete technical data on the new 
SUPER Auto-Klean for your new or existing equipment. 
Ask for Catalog No. SAK-057. Cuno Engineering Corpora- 
tion, 20-4 South Vine Street, Meriden, Connecticut. 59 


FILTERS FOR INTERNAL PIPING (A and B above) allow stream- 
lined design plus the best infiltration. Flange mounting with 
external outlet (C above) and line-type (larze cutaway above 
left) are just a few of many other possibilities. 


See this and other Cuno filters at 
Booth No. 403, Design Engineering Show, 
Philadelphia—May 14-17 


AUTO-KLEAN (edge-type) > MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) » PORO-KLEAN (porous metal) 
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TO THE MEN WHO DESIGN 


AND BUILD BETTER PRODUCTS... 


CAN HELP YOU! 


CHEMLON PRODUCTS 


“John Crane” Chemlon offers the 
remarkable properties of DuPont 
Teflon in basic forms and parts 
of all types for practicaliy all 
applications. These range from 
basic forms, such as sheet, rod, 
tubing and tape, to machined, 
molded or extruded parts fabri- 
cated to specification. 


Use “John Crane” Chemion Products for: handling all 
difficult acids, corrosives and solvents at temperatures 
from —120°F. to +500°F. . . . electronic insulation where 
high dielectric strength, high arc resistance and low 
power factor are vital . . . non-stick applications. 


MECHANICAL SEALS 


Use “John Crane” Seals for 


pplicat 
pp 


PLASTIC LEAD SEAL* AND THRED-GARD 


“John Crane"’* PLS easy-to-apply plastic sealing 
compound provides positive protection against 
leakers under service applications up to 550°F., 
6000 psi. It lasts for the life of the connection, 
yet permits easy disassembly at any time be- 
cause it never hardens. 


Use “John Crane” PLS for: handling water, 

steam, gas, petroleum products, chemicals and 
refrigerants...on pipe joints, threaded connections, plugs, 
screwed fittings, flanges and gaskets. 


“John Crane” Thred-Gard high temperature compound 
lubricates and prevents seizing and galling of threaded 
surfaces and fittings under extreme heat conditions up 
to 1200°F. It permits connections to be drawn to a 
greater degree of tightness without undue strain. 


Use “John Crane” Thred-Gard for: preventing damage 
to studs on exhaust manifolds, cylinder heads, heat 
exchangers, coolers, condensers . flange bolts on 
pumps, valves, autoclaves, reactors, kettles . . . die 
casting dies and die casting machine fittings. 


‘i il 
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MECHANICAL PACKINGS 


“John Crane” maintains nation- 
wide service and engineering to 
supply mechanical packings for 
every industrial requirement. 
Packings are available in all sizes, 
styles and materials to suit in- 
dividual requirements and con- 
ditions. 


9 
wa 


Use “John Crane” Packings for: handling all types of 
liquids and vapors from water and steam to the most 
destructive acids, alkalis and solvents . . . temperatures to 
1200°F. and over . . . to meet your pressure requirements. 


LAPMASTER lLuopping Machine 


a 


Use the “John Crane bapenentne ae 


nad 


GET FULL DETAILS on how John Crane 
can help you. Check the information you 
want, fill out and mail in this coupon. 


([) John Crane Tefion Products 

(J John Crane Mechanical Packings 
([] John Crane Mechanical Seals 
0 Lapmaster Lapping Machines 
([] John Crane PLS 

([] John Crane Thred-Gard 











Address. 








Crene Packing Company, 6445 Oakton St., Morton Grove, Iil., 
(Chicege Suburb). in Conede: Crone Packing Co., Ud., Hemilton, Ont. 





CRANE PACKING COMPANY 


(2) 
YEaRs 


INDUSTRIAL PROGRESS 





Orritces 1 N 


Product Engineering — May, 1956 


PRINCIPAL 


Cities 





BEDEVIL COMPETITION .. . You'll show them no 
mercy when you use some of the profitable, new ideas, devel- 
opments, applications you see at the NATIONAL PLASTICS EXPO- 
SITION. It’s at New York’s new Coliseum, June 11-15. Write 
for your tickets, now. But since there are no general public 
admissions, please make requests 

on business letterhead. 


° shaping 
iZS tomorrow’s 
at the new New York Coliseum products 


7th National Plastics Exposition sponsored by: 
The Society of the Plastics Industry, Inc., 250 Park Avenue, New York, N. Y 





(@Tel-ie-lilale| 
it-tealel-ie-lieia— 

range from 
-65° to +100° C 


\ e PA 
Brnational - 
selenium cartridge 
rectifiers 


J 
poo 


Designed for long life and dependability, these high voltage 
cartridge rectifiers contain the most reliable components 
known to the industry. Completely shock resistant, they are 
ideally suited for compact, low current applications. 3 types: 
Fe, Phenolic Cartridge; Moisture sealed; Hermetically sealed. Cur- 
ng rent ratings from 200 microamperes to 100 milli 4 


Se 
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technical knowledge to specific proj 
ects; a familiarity with the latest tech 
niques and processes being developed 
by a dynamic, fast-moving American 
industry; and the development of 
qualities of leadership and creativ« 
inventiveness. How well he becomes 
i part of the whole—without sacrifi 
ing his individuality or independence 
of thought—and how much he learns 
ire largely a measure of the indi 
vidual’s worth 

lhe present shortage is critical, but 
rays of sunlight are breaking through 
the gloom. Industry has demonstrated 
considerable ingenuity in coping with 
the problem of too few engineers, and 
in sponsoring self-improvement pro 
grams to make maximum use of thos« 
wailable 

The crux of the problem, howe 

not yet been approached. If 
remedy this problem for 
head, we must formulate pr 

cedures that will assure industry of 
in accelerated flow of engineers who 
ire in engineering for engineering’s 
sake 

Ihe only way to accomplish this is 
by telling the youth of America what 
1 satisfying and rewarding profession 
engineering is, and by correcting one 
of the most glaring deficiencies in our 
educational system—inadequate oppor 
tunities for scientific training in pre 
paratory schools 

Editor's Note—See also March 1955 


issue, page 135 


Servo Pump vs 

Servo Valve Controls 
Abstracted from “Servo Pump vs Servo 
Valve Controls,” by L. D. Taylor, Staff 
Engineer, Vickers Inc., Detroit, Mich.; 
presented at Vickers Turbojet Engine Hy- 


draulics Symposium, Feb. 2 and 3, 1956, 
Detroit, Mich 


The title “servo pump” is here applied 
to a control circuit with a variable 
displacement pump in which the 
amount of power required to vary th 
rate and direction of pump flow 

relatively small compared to the 
pump’s power capabilities. The force 
to move the controlling yoke is pro 
vided by a stroking piston which is in 
turn controlled by the use of a meter 
ing valve. The metering valve is con 
trolled by mechanical linkage or ek 

tro mechanical transducer. Auxiliary 
pumps may be used to supply the 


(Continued on page 414) 
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WHAT'S 
SPE ATIONS NEW 


plod Bros. P.7.0. Shaft with “Quick Te AT BLOOD 
reer Floatina Guord BROTHERS 
Sealed Geor Box Betw 


Gears '" 
o Salts rticol Auger 


Horizontal and Ver 


© Sealed Bol! Beoring ot To 


FEATURM@fond SPECIFICATIONS 


DRIVE LINE, telescoping, two Blood Bros 
s universal joints 


TO 





Quality components 


MAKE GOOD PRODUCTS ® 
EASIER TO SELL 


...S0 in advertising and literature, 


a “taye 


these machinery builders feature | eS . 


w~ BLOOD BROTHERS 
Universal Joints 
and Drive Lines 


Doctor, Merchant or Chief Engineer, you learn to prefer 
well-known products of high reputation—whether tires i AUGER sHart 
for your family car or component parts for your products. , 


in , : UNIVERSAL JOwTs « 
These farm machinery manufacturers, too, have learned 


from past satisfaction that customers respect and prefer 
to buy implements with Blood Brothers Universal Joints. 


So in catalogs and advertising, they voluntarily feature the 


dependable, uniform high quality of Blood Brothers 
Drive Lines. DUPLEX 


bee ‘ , : ear a ee 
Engineer, Purchasing Agent or Salesman—youw'll find f GRADERS —- peractt 
good products get extra preference (and perform better 

too) when they're Blood Brothers’ equipped! 


Write for engineering data and‘’Spec Sheet”’ Blanks. 


“a> 


i" 


> rm "4 3 — STOR 
O- pJ— <a Le) 


*) 


BLOOD BROTHERS UNIVERSAL JOINTS 
AND DRIVE LINE 
MACHINE DIVISION 


ASSEMBLIES 
ROCKWELL SPRING AND AXLE COMPANY 


ALLEGAN, MICHIGAN 
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a good wite...if you choose 
with cane, it will look 

atten youn comfont and aid 
you in youn wonk fon a 
fong time to come 


CHAIRS 
ARE 


GOOD CHAIRS 


Scientifically planned to aid YOL 
in your worl designed to sup- 
port you comfortably whether 
you're chewing your pencil or bent 
over hard at work engineered 
from the quality materials YOU 
would recommend, with inde- 
pendently adjustable seat, back 
and footring to conform to your 
physique and with removable, 
replaceable covers in a wide range 
of fabrics and colors to match 
YOUR decorating plan 


Pictured, Cramer Hi-Model 
4D-22T with forward-tilt 
seat; others available. All 
are low-gravity balanced for 
safe use on casters if 
desired 


g INFORMATION? 


Dept. & 
ir Co., INC» 
Posture Cha IE to. 
Cre charlotte, apoooloor oo. me 
mea chal igned 0 
Cone ser Model chairs des 
. neers. 
Cremning MecchitectS and eng! 


Name 
Firm 


Address 
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control pressure and for replenishing 
and supercharging oil. 

A servo pump as defined here is a 
flow generator, and pressure is the 
result of application of load to the 
load actuators. Rate of actuator 
movement is, therefore, independent 
of load. 

A servo pump meters or controls the 
signed to deliver maximum force at 
any load velocity. This is possible be 
cause there are no main line restric 
tions other than the lines themselves 

A servo valve meters or controls the 
amount of oil flowing to a load by 
varying a restriction in a_ hydraulic 
supply line leading to the load. Con 
trol ot this valve may be mechanical 
or an electro-mechanical transducer 

Most common fluid source is a 
pressure-controlled variable pump 
Accumulators may be required when 
load acceleration must be greater than 
pump response time. 

Because flow through the servo 
valve is proportional to the area of 
the valve opening and the square root 
of pressure drop across the valve, gain 
or flow sensitivity is dependent on 
load reaction. 

The available force at the load 
piston is not oniy a function of supply 
pressure but of load velocity as well 
Maximum horsepower is delivered to 
the load (at full valve opening) when 
one-third of the available pressure 
drop is across the valve. However, 
losses are not necessarily excessive 
since operation is usually at zero ot 
very low flows through the valve. 

Servo valves have high responsc¢ 
speeds since they may be placed close 
to the load and the valve itself is 
simple, having small mass. 


How to Improve Profits— 


A Challenge to Engineering 


Abstracted from article of same title by 
Kenneth L. Block, Management Consul- 
trant, A. T. Kearney & Co., Chicago, IIL; 
Mechanical Engineering, Feb. 1956 
Some good mules to follow in designing 
for low cost are as follows: 

1. Design for maximum simplicity 
of all functional characteristics and 
sturdiness required in the end product. 

2. Ask yourself, “Is it absolutely re 
quired?” If possible, eliminate the 
part or consolidate it with others. 

3. Design for most economical pro 

(Continued on page 418) 


GET YOUR 


FREE BULLETIN 


on Setko Jewel Case of 


SET SCREW IDEAS 
... like these— 


Ll = 


7 to 10 Times 
Faster application 
3 | by HOPPER- 
- FEEDING 
sie SET SCREWS 


Manufacturers are saving thousands of 
dollars with Setko Hopper-Fed Set Screws 
Applied with special equipment* adapted 
to your machines. Ask us about free 
demonstration at our plant 


MORE THAN 30... 
Special types of set screws 
only a few shown here 
described and illustrated 
in the Jewel Case Bul- ZIP-GRIPT 
letin of Set Screw Ideas Self- Locking 
Also tells how to get Set Screws 
this handsome case 
filled with actual set 
screws of all kinds HEXAGON 
sent to you on loan Socket Head 
without cost or Cap Screws 
‘4 o 
obligation Jot 
FLUTED SOCKET Your 
Set Screws Name 
Tamper resistant 
and 
Address 


in the mar- 
gin of this 

+ Poin 
siasoed. Stotted 1 ad, and your 
Socket Head copy of the 
Free Bulletin 
on Jewel Case of 
Set Screw Ideas 
will be sent to you 


at once 
If You 
Want Samples 


—include a brief descrip- 
tion of your set screw ap- 
plications and we will send 
t Pat. Pend samples of actual screws to 
meet your needs 


* Pat. No. 2.638.945 
other Patents Pending 


&tg.Co. 
153 Main St., Bartlett, tl. 
Chicago Suburb 1390 


STANDARD = 
Hexagon Socket 
Set Screws 
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What every 
designer 


should 


THE 
PRECISION 
LINE 


Product Engineering 


know 
about 


May, 195¢ 


— 


involute gears 


The properties of the involute curve as a gear-tooth profile offer 
many possibilities in the design of gears. To take full advantage 
of them, you must know the three basic elements of gear design 
and the fundamental laws of the involute curve. 


These are stated in “The Involute Curve and Involute Gearing,” 
a complete treatise on Involute Gear Design. The contents of this 
booklet also include such useful subjects as the function of gearing, 
the application of the involute to gear teeth, the Gear Shaper 
Cutter, generating involute gears on the Fellows Gear Shaper, 
checking profiles on Fellows Involute Measuring Instruments and 
definitions of gear tooth elements. A copy is yours for the asking 
Just write any Fellows Office. 


You should also know that in addition to providing speed and 
accuracy in generating involute gears, the Fellows Gear Shaper 
provides an economical means for generating many non-involute 
shapes such as sprockets, cams and other irregular contours 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 319 Fisher Building, Detroit 2 
5835 West North Avenue, Chicago 39 
2206 Empire State Building, New York 1 
6214 West Manchester Avenue, Los Angeles 45 


Gear Production Equipment 





REINFORCEMENT NEWS from L-O-F GLASS FIBERS COMPANY 


Applying resin to fabric woven of Garan Roving at the Ken-Craft Trailer plant. 


~ 


“Garan Woven Roving cuts 
production costs and improves 


4i 


our product 


“We use Garan Woven Roving be- 
cause we save on time and labor. 
We find that we can lay it up much 
more quickly, and only one layer 
of cloth—together with a gel coat— 
is required on the outside surface. 


“The Garan finish gives us unusually 
fast wetting-out, resulting in a 
stronger bond between the resin 
and the woven roving and, thus, a 


Mr. W. O. Kennedy, president 
Ken-Craft, Inc 
North Hollywood, California 


trailer body with greater structural 
strength.” 

Manufacturers all over the country 
are enthusiastic about Garanized 
Roving for reinforced-plastics prod- 
ucts. Look at all these advantages: 
e Higher wet-strength retention! 

¢ Better wetting-out properties! 

¢ High flexural modulus! 


- 


i 


; tz 
; > ; “ad 


¢ Improved conformation to mold! 


e Results in a dimensionally stable 
product with high tensile strength! 


For technical counsel on how Garan 
Roving can improve your products, 
consult the nearest L°O°F Glass 
Fibers’ sales office, or write: L-O-F 
Glass Fibers Company, Dept. 4-56, 
1810 Madison Ave., Toledo 1, Ohio. 


Visit our Booths 428-430 at the Design Engineering Show-—May 14-17—Philadelphia 


OF 


GLASS FIBERS 





L-O-F GLASS FIBERS COMPANY 


TOLEDO 1, OHIO 


Makers of glass fibers by the exclusive ‘‘Electronic-Extrusion” process 
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J&L custom-made hot extruded 
cold drawn sections... 


boost production, cut over-all costs “= 


EXTRUDED SECTIONS 
Progressive industry is today utilizing J&L’s Custom-Made, —~ 
Hot Extruded Cold Drawn Steel Sections to: fe Your wpecificetions 


, ae — — 
1. Eliminate time and costs in machining and finishing Witte telfey ter ven 
operations copy of this free new 
: : booklet which gives 
Reduce scrap losses practically to the zero point detailed information 


’ 
_ 
‘ 


about the many yous 


Eliminate the cost of castings and forgings of intricate money- and time- 
soving advantages 


g 

| 
sections requiring considerable machining STEEL OAL Entroded Sne- ] = 
Reduce inventories due to quick availability of extruded Gos eer you JL} = 
sections from the J&L plant S. j 

| STERA 

These sections can be extruded and cold drawn to the exact . 

specifications of the parts you require — in any quantity you Jones &y Laughlin 

specify. Even the production of a single extrusion can be 

economical. Obtainable in a wide range of material grades, STEEL CORPORATION - PITTSBURGH 

J&L Extruded Sections can be produced in a large variety [| y 

of shape profiles — within limits of a design which can be Jones & Laughlin Stes! Corporation ' 
: cofs . : 3 Gateway Center, Dept. 459, Pittsburgh 30, Pa 

inscribed within a two-inch circle. Many shapes that cannot 

be hot rolled are practical for the extrusion process. ee eS 

The mechanical properties of J&L Extruded Sections are Nome 

equal to or superior to those obtainable from equivalent Title 

grades conventionally cold drawn. Cold drawn tolerances are Company 

accurately maintained. The excellent surfaces of these Ex- 

truded Sections require little — if any — finishing operations. 

Send us your inquiry for prompt and efficient J&L service. 


Street 


City 
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24.830 successful 
installations ! 


EASTERN D-11 CENTRIFUGAL PUMP 


Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 
coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (99%4” x 45%”) make 
it excel in industrial and process equipment, as well as laboratory 


service, and pilot plant operations. 


SPECIAL METALS 

A full selection of metals make the D-11 and other Eastern Centrif- 
ugal Pumps versatile performers. Available in 18-8 Type 303 and 
Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, 
Eastern Pumps range from “th to % H.P. with capacities up to 70 
G.P.M., pressures to 65 P.S.1. 


For complete specifications on all Eastern 
Centrifugal Pumps, request Bulletin 120-L 


INDUSTRIES, INC. 


100 Skiff St., Hamden 14, Conn. 
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duction method consistent with qual- 
ity and quantity of output required 
4. Select the lowest-cost material 


| which will fit the foregoing require 
|} ments 


5. Design for minimum finishing 
operations. 


6. Design for ease of holding and 


| setting up or handling the parts 


Specify finish and accuracy to 


| no greater tolerances than are neces 


Sary 
Standardization of parts can reduce 
costs in other departments. Some 


| companies set up a “standard-parts 
| book” in which they list permanent 
part numbers of commonly used parts, 


such as hardware and fittings. Man 
agement approval is required for de 
sign and use of any hardware or fittings 


| not listed in this book. 


Che intelligent use of engineering 
tolerances can decrease the cost of a 
part and minimize scrap 

Che statistical quality-control de 
partment is often of great help where 
lose tolerances lead to excess cost 
ind result in excess scrap 

Engineering change orders often 
ncrease the costs in other depart 

- 


ni . needlessly Changes sh yuld be 


put into effect only if the over-all 

st and savings picture is favoraovle, 
f if they affect safety or the reputa 
tion of the company. 

here are many ways in which the 
ngineering department can reduce 
sts through proper organization and 
idministration of its own department 
Reduction in cost can often result 


‘ 


m proper utilization of technically 
qualified design engineers on design 
work and less technically trained peo 
ple for service work 

One of the best ways to determine 
the engineering cost of any project is 
to use a time-charge system which will 
illocate every hour of each engineer’s 
time to a proper breakdown within 
each project. These hours, multiplied 
by the engineering cost per hour of 
the engineer’s time plus engineering 
wverhead allocated to those hours, give 
in accurate breakdown of the total 
cost of the job or the cost of any part 
of the job. (Editor's Note. See also 
‘Control of Cost of Development,’ 
1955 Annual Handbook, page A9 

Several types of standards can con 
tribute to efficient operation of the 
engineering department: An engineer 
ing-procedures manual, a drafting 


(Continued on page 420) 
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The tenth one’s 


on the house 


Sylvania’s completely automatic molding 
facilities can cut unit costs as much as 10% 


When automation can save 10% on 
unit cost over manual molding tech- 
niques you might consider that, effec- 
tively, every tenth piece is molded free. 
If you have a custom-molded part, we 
can cut unit costs by adapting your 
design to our automatic equipment. 
Automation is one of the key factors 
behind Sylvania’s rapid growth as a 
prominent custom molder of thermo- 
plastic and thermosetting materials. 


PARTS 


It's not the whole story though. 
There are many other reasons why 
manufacturers, big or small, who con- 
sider plastics important to their finished 
product rely on Sylvania for efficient, 
economical, custom molding. 


Sylvania’s custom molding facilities 
include thermoplastic and thermoset- 
ting presses ranging in size from 4 oz. 
to 48 oz. and 15 to 150 tons respectively. 


Our experience covers a wide range of 


DIVISION ws yp =e 


metal 


special 


molded electronic 


industries and products. Our capabil- 
ities extend from the simplest closure to 
the most complex product housing. A 
complete, specialized field staff is wait- 
ing to serve you promptly no matter 
where you may be located. Why not call 
them on your next custom molding job 


Custom molding is an important phase of 
Sylvania’s ““4-way service to designers.”’ For 
complete details, write for the “Portfolio of 4- 





way service to designers." Address Dept. E33S 


stamping wire Plastic parts 


¥ SYLVANIA 


RADIO - 


SyLVaANiA Ecectric Propucts Inc 
1740 Broadway, New York 19, N. Y 
In Canada; Sylvania Electric (Canada) Ltd 
University Tower Bidg., Montreal 


LIGHTING * TELEVISION + ELECTRONICS + ATOMIC ENERGY 
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room manual, a design handbook, and 
a standards-parts book. 
Engineering drawings can be sim 
| plified by eliminating nonessentials, 
simplifying delineation, and stripping 
all frills which do not result in a loss 
of clarity or accuracy. In some cases 
this approach has reduced engineering 
time from 20 to 30 per cent 


Hydraulic Fluids for 

High Temperature Systems 
Abstracted from “Hydraulic Fluids for 
High Temperature Systems” by Bernard 
Rubin and Lt. Harry Schiefer; presented 
| at Vickers Turbojet Engine Hydraulics 


Symposium, Feb. 2 and 3, 1956, Detroit, 


Mich. 


| This paper is intended as a discussion 
of the effects of higher temperatures | 

| on hydraulic fluids in current and po 
tential use by the military service. The | 
aircraft industry and military service 
groups associated with and responsible 
for hydraulic system and component | 
design have in the last two years for- | 


malized requirements in a series ‘of | 
| 


| tvpes 
I'ype | 65 F to 160 F 
r'ype Il 65 F to 275 F 
[ype II] 65 F to 400 F 
l'ype IV OF to 5501 
I'ype \ OF to 7001 


Of these types, only the first two} | 
have been in service, consequently 
| data on the performance of MIL- 
Always 0-5606 hydraulic fluid is far more com- 
| plete than on other higher tempera 
| ture fluids. Fluids for the [ype III 
elibisalialelan | system, the silicate esters, are re 
viewed from a background of labora- 
with tory and mock-up experience. Labora 
a tory studies have been performed to 
ya Be- oe y.% 700 F on some fluids, and a few ex 
periments cover the use of these fluids 

xs Nilaatialelaa in components 


Experience has shown that for use 


fasten 


ml 


; in the 200 F to 275 F range, the prop 
Fasteners ertics of residual film formation, vapor 
| pressure and inflammability which are 
| affected by volatility are the most im 


| portant for systems application 





‘OOIWLVD IlIIdWOD AOS 


JLIYM “NDOLS NI GIAAVD SIVIS GAVINVILS 


If systems are closed and pressur- 
ized so that evaporation is minimized, | 
film tackiness need not arise. Vapor | 
pressure-temperature data are included | 
for MIL-0-5606 which indicate the 
degree of pressurization required in a 
closed system above 200 F. The flash 


(Continued on page 424) 
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w 
CLCPUILOUUU SOLVES ANOTHER 
POSITIONING PROBLEM! 


PROBLEM: SHORT ACTUATOR SPACE 


SOLUTION: THIS NEWLY DEVELOPED 


MULTI-EXTENDING b/b SCREW EXTENDS 


SAGINAW SEVERAL TIMES ITS RETRACTED LENGTH 








COLVEDORERNOUD OPER ROE HOEROORERCetOtR Ere 


RETRACTED 
HALF EXTENDED A 


FULLY EATENDED 


Now, the pioneer in the development of the PLUS ALL THESE PROVED 
precision ball/bearing screw and spline offers SAGINAW ADVANTAGES 
you another great engineering advancement: 

a practical and dependable solution for your most 

difficult actuator space problems! 


The Saginaw Multi-Extending b/b Screw is the 
answer design engineers have been seeking for 
years because: 


1 It provides extended lengths in approximate 
multiples of its retracted length 


2 It will carry a far higher load than any other 
telescoping device in its class 


3 It is far more practical and troublefree than 
previously available telescoping units 


4 It assures dependable, precise positioning - ; : , MAIL COUPON TODAY FOR NEW 


within thousandths of an inch oa Ps SR SS ENGINEERING DATA ae 
<= 


Saginow Steering Geor Division 


bw 
. ° ° ° ° * ‘ ration © 
Can be built in a wide range of diame- Boll Bearing Screw & Spline Operation Miu 


General Motors Corporation 

ters and extended and retracted lengths Dept. 54, Saginaw, Michigan 
Please send your b /b Screw and b /b Spline Engi 
neering Dotc Book to 


e (by 1 Nome—Title 
Aqgranary 16 aie crew | "— 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS ¢ Saginaw, Michigan 
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POWDERED 
METAL 
PARTS 


SELF 
LUBRICATING 
BEARINGS 


NTC 
RESISTORS 


(THERMISTORS) 


Ug 


CARBON AND 
METAL GRAPHITE 
BRUSHES 


THE e eyslone OF OUR BUSINESS 


is MOLDING and SINTERING! 





Four areas of manufacture and sales—one basic production 

technique! We specialize in molding and sintering many differ- 

ent powdered materials—carbon, graphite, metals and metal 
oxides—for a great variety of end uses. We apply the experience 

KK eyilone gained in one field to the advantage of all. ¢ Our centralized re- 
search and engineering development helps lower costs and im- 

CARBON prove the performance of each Keystone product. We invite you 
COMPANY to benefit by our pioneering—our quarter-century of broad ex- 
perience—our special manufacturing resources. Let us consult 


ST. MARYS, PA on your needs, and quote on your requirements! 








E he ECO presents the 
AN@OW LENOIR 


DRAFTSMAN’S DESK 














an Ellsworth Lohman design 





ANOTHER 


EMECO 
FIRST... 














featuring the only completely 
modular line of Drafting Room Furniture 


Fully Counterbalanced or Manually Adjustable Board Height and 
Angle — Executive Styling and Color Harmony — Complete Range 
of Desk and Board Sizes — 14 Models — 8 Sizes — Functionally 
Correct — Induces Good Posture — Reduces Fatigue — Saves Space 
— Saves Time — Creates Prestige — Inspires Ingenuity. 





PLUS: the “Reynocell” Aluminum Honeycomb 
Drawing Board that defies Atmospheric Changes 


Engineers and draftsmen now may have as fine an office as other 
personnel with the introduction of Emeco's new line of MODULATOR 
engineering and drafting equipment. The MODULATOR line, designed 
for today's engineers and draftsmen, is built around 14 basic models 
which can be put together and interchanged for efficient, economical 
and accurate work planning. These heavy-duty steel units—with 
plastic and linoleum work surfaces and lightweight Reynocell alumi 
num drafting boards—are desk height. 








EMECO cOoRPORATION 
HANOVER, PENNSYLVANIA 


CREATORS OF SCULPTURED MASTERWORKS IN OFFICE FURNITURE 
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point of this fluid is about 230 F and 
spontaneous ignition temperature 
400 F. 

Pumping tests indicate the viscosity 
is adequate to lubricate piston pumps 
it 300 F and probably up to 400 I 
I'hermal stability is excellent to 450 I 

Recently a specification has been 


rcleased which covers the require 


ments for a —65 F to 400 F fluid 
: ; and is designated as MIL-H-8446 
THE USAF). Some of the silicate esters 
=— A.W. HAYDON show promise for this application 
D.C. eeurany Certain design aspects have to be fol- 
AN TYPE 


=a STOP CLOCKS lowed with the use of these fluids and 
MOUNTIN 


precautionary measures have to be 





withstand rugged conditions, voltage and temperature variations, with unfailing 
performance. Used where time intervals must be accurately measured and 
electrical reset is desired. 
SPECIFICATIONS: Voltage Range—Motor and Clutch Coil: 20-30 Volts D.C. . . S60 : 
* Temperature Range—From —55°C. to 85°C. * Maximum Current Require- ently attained with MIL-0-5606 at its 
ment—475 Milliamps at —55°C. and 30 Volts D.C. * Accuracy— + 0.10% of present ope rating temper itur rf 
reading + 20ms @ 20°C. + 0.20% of reading + 20ms from —55°C. to 85°C. : ° 
* Reset Time—2 seconds maximum * Dielectric Test—I40 Volts RMS-60 CPS or 160 I 
GENERAL 200 Volts D.C. for | minute. In the 7 1 : t } 
CATALOG Meet military specifications. Hermetically sealed enclosure and connector. - * ype range Mose rescarcn 
SENT ON AN connector or glass metal header optional. Choice of flange mountings. and development effort is be ing con 
REQUEST Electrical reset permits local ov remote control. 


PREFERRED WHERE PERFORMANCE IS PARAMOUNT centrated on the silicones, chlorinated 


silicones, hydrocarbon and mineral oils 


The 
i ind chlorinated biphenyls 
/A\.W-IRIAYDON Company Editor’s Note-See “Syntheti 
draulic Fluids,” Dec. 195 g¢ 
221 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
Design and Manvfacture of Electro-Mechanical Timing Devices 


taken in their handling. Lubricity 
apt to be somewhat lower than pres 


General Properties of the 


UNION BELLEVILLE SPRINGS | ‘“‘* ‘uPcrPolyetiylenes 


FOR Abstracted from “General Properties of 
the New Super-Polythylenes,” by G. H 
% LOAD CARRYING MEMBERS % REGULAR & HIGH STRENGTH BOLTS Sollenberger, Koppers Co., Inc.; Technical 
% NUT RETAINING FEATURES % RESERVE TRAVEL AS DESIRED Papers, Vol. Ul, 12th Annual National 
%& MAX LOAD FOR SMALL SPACE % MANY LOAD-DEFLECTION CURVES Technical Conference, Society of Plastics 


aa BUY UN ION baat BUY THE BEST ees Engineers, Cleveland, Ohio, January 1956. 
WE ARE EQUIPPED TO FURNISH Comparable parts of conventional and 


SPRINGS FROM Vo” O.D. TO 18” | “super” polyethylene were subjected 
O.D. ' i | to 250 F. In this test, the conventional 


MADE OF HIGH CARBON AND polyethylene part completely loses its 
ALLOY STEEL, STAINLESS STEEL IN shape, while the article molded of 
THE 300 AND 400 SERIES, PHOS- super-polyethylene retains its shape 
PHOR BRONZE-SPRING TEMPER AND ind surface finish, showing about 2 to 
COPPER ALLOYS. 


NY . -r ce d 5 al reduction. Ex 

SOO t per cent dimensiona 

“a > FOR PPLICATIONS SUBJECT TO | sosure for a much longer yeriod at 
i J | } 


CORROSION, SPRINGS CAN BE SUP- 
PLIED WITH PROTECTIVE COATINGS : pf. cee AR 
OF TIN, CADMIUM, ZINC, ETC. 2 to 4 per cent change. 


Preliminary work indicates that the 

WE CAN HELP Y WIT 
PROBLEMS OF Bh er dh vB mey super-polyethylenes also respond to 
Siheur ony’ tees fem ender fall. work- EXPANSION AND CONTRACTION. | irradiation, and that a comparable im 


applied ing toad with re- 


serve deflection SEND YOUR PROBLEMS TO OUR provement of properties can be ob 


ENGINEERS OR WRITE FOR OUR tained with about 25 per cent the 
DESCRIPTIVE CATALOG NO. 5. | megarep input required for conven- 
tional polyethylene. 

’ BELLEVILLE SPRINGS Another excellent example of the 
— — — MADE SINCE 1925. broad range of properties embodied 


Belleville Spring, Cap’y. Helical spring cap'y . . : le < 
6000 Ibs. Weight’ .082 Ip. 6000 Ibs. weight 1.90 Ib in the super-polyethylenes i their 


UNION SPRING AND MANUFACTURING co. toughness at low temperatures. On the 


w bli 1902 Izod impact tester, un-notched samples 
ee — om showing over 32-ft-lb per inch of face 
OFFICES IN PRINCIPAL CITIES . 


(Continued on page 428) 








212 F will generally show the same 
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ONE 
GOOD DESIGN 
DESERVES 
ANOTHER 













Send for VALCOR Catalog 
VALCOR Solenoid Valves are 
engineered for use in food vend- 
ing machines, machine tools, 
chemical, food and drug proc- 
essing industries, oil burners, 
air-conditioning, laundry 
machinery, air and hydraulic 


cylinders and other general in- 
dustrial and fluid power ap- Series SV-3500 
plications. ym Roe hg 





SOLENOID VALVES 
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Incorporate VALCOR Solenoid Valves 
with the exclusive Floating Seal 
in the Systems you Design 





Here’s why: Every VALCOR Solenoid 
Valve is engineered with this unique and 
exclusive combination of features. 


a) 
b) 
c) 


d) 
e) 


VALCOR'S Patented Floating Seal for 
100% positive seal forward and 
backward. 

Extremely low pressure drop. 
Self-cleaning, self-lapping seal action 
that improves with use 

Greater capacities with smaller orifices. 
Simplicity of design that guarantees 
high durability and long life even under 
extreme operating conditions, includ- 
ing heavy contaminent conditions. 


VALCOR Solenoid Valves afford top 
performance in every possible applica- 
tion. Design engineers in industry after 
industry are discovering the freedom of 
design that VALCOR Valves permit. 
Simplify your design problems. Write 
us for more information and tell us also 
about your problems. 


VALCOR ENGINEERING 


CORPORATION 


Carnegie Avenue, Kenilworth, New Jersey 


Visit our Booth No. 112 Design Show 


ow hydraulic systems are simplified 
with 2000 psi vane pumps 


99000000 
00.2. | 





Lower weight on mobile equipment with smaller size 
lines, smaller controls. 


Less space to pack more power with smaller size cylinders Higher torque, higher horsepower per GPM — continu- 
and valves on hydraulic machines. ously on drilling equipment. 


Vane-Type DENISON hydraulic, 
single stage pump/motor 
INDUSTRY'S STANDARD FOR CONTINUOUS 2000 PSI SERVICE 


Many types of hydraulic circuits are made simpler with 
the 2000 psi system using the Denison vane pump. Less 
space is needed, weight of pumps and controls is lower. 
Line loss inefficiency is greatly reduced because of the 
lower volumes required with a 2000 psi circuit. 
As a pump, this Denison unit has high volume output at 
ol 2000 psi continuous delivery. As a motor, it delivers a 
> 


: rotates high stalled torque . . . up to 257 inch-pounds per 1000 psi. 


Exclusive balanced vane pad man Write for Bulletin P-5-A for complete specifications on 


cuts wear, increases volu- 4 sizes available for delivery up to 77 gpm as a pump and 


metric efficiency, reduces 
palates, 1 to 103 hp as a motor. 


DENISON THE 


: DENISON ENGINEERING COMPANY 
7-5 20)| wave 1194 Dublin Road . Columbus 16, Ohio 


A Subsidiary of American Brake Shoe Co. 
HYDRAULIC PRESSES « PUMPS+ MOTORS+ CONTROLS 
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Ys size a. problem, 
with you, too- ? 


ELGIN can miniaturize and 


mass produce your assemblies 


There’s bigger profit in smaller products these days! 
When conserving space is vital (as in time and 
control devices, small actuators and other electro- 
mechanical devices) call on Elgin for creative 
engineering and specialized assembly facilities 
Elgin’s broad experience and ski!l can help you in 
the design of miniaturized components and in 
putting them into mass assembly on a low-cost basis 
We will work with you on all phases of your 
miniaturization program 


READ HOW ELGIN'S “PRACTICAL MINIATURIZATION” 
CAN HELP YOU NOW 


This booklet will open your 
eyes to new opportunities and 
profits through Elgin’s 
“Practical Miniaturization”’. 
It tells how Elgin has helped 
others ... how Elgin can 

help you. Write today for the 
“Miniaturization” booklet 


ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION * ELGIN, ILLINOIS 





more or tHE cartock 2 (0 


See 


HOW 
J] fete) | 
GASKETS 
i > 4 

AT -70O°F 
AND 
+450°F 


GARLOCK SILICONE 
RUBBER PRODUCTS 


remain flexible at both high and low 
temperatures . . . ideal for gasketing on 
electrical and steam appliances, 
automotive and aircraft products. 
Won't stick to metal at high temperatures, either. And, 
silicone has no odor or taste, will not contaminate or corrode 
adjacent parts. Let us know your requirements. Garlock is 
equipped to handle even the most difficult thin wall extrusions. 


Extrusions and molded parts of Silicone Rubber are only 
part of “The Garlock 2,000” . . . two thousand different 
styles of packings, gaskets, and seals to meet all your 
needs. It’s the only complete line . . . it’s one reason you 
get unbiased recommendations from your Garlock repre- 
sentative. Call him today or write for Folder AD-147. 


THE GARLOCK PACKING COMPANY, 
Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses 
throughout the U.S. and Canada. 


Crannocx 





Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 


Abstracts continued 


at room temperature still show over 
32 ft-lb in dry ice—(— 100 F) 

In the case of notched samples, the 
dry ice impact strength was over 60 
per cent of the room temperature 
strength. The value of this retention 
of properties at low temperatures is 
readily apparent so far as_ aircraft, 
military, and refrigeration and wire 
coating applications are concerned 

Short-term hydrostatic tests on 1 in 
IPS Schedule 40 pipe show a burst 
strength for conventional polyethylen« 
of 300-400 psi as opposed to 900-1000 
psi for the super-polyethylene type. It 
has also been found that the strength 
of the super-polyethylene pipe does 
not fall off rapidly as the temperature 
increases. Tests in boiling water show 
that super-polyethylene pipe has about 
the same bursting strength at 212 | 
that conventional polyethylene pipe 
displays at room temperature. Long 
term service tests at various pressures 
ind temperatures are under way 

Rather surprising tensile strength 
has been observed in monofilaments 
of super-polyethylene, with readings 
is high as 95,000 psi. This figure is 
considerably above the strength of 
vinylidene chlorides, and equals the 
strength of nylon monofilaments of the 
same diameter. 

Since these new high modulus ma 
terials are ethylene polymers, their 
chemical resistance is generally com 
parable to that of conventional poly 
ethylenes with respect to aqueous solu 
tions of acids, alkalis, and _ salts 
Resistance to detergents is very good, 
as is illustrated by the proposed stand 
ard test for environmental cracking 
Long-term chemical tests are under 
way. 

The flexibility of conventional poly- 
ethylene, while quite desirable for 
squeeze bottles and similar applica- 
tions, can be a serious limitation for 
many other jobs. For years the plastics 
industry has wanted a material with 
the chemical inertness and toughness 
of polyethylene coupled with semi- 
rigidity. The super-polyethylenes ap- 
pear to fill the bill. 

This means, however, that pipe will 
probably be shipped in 20 ft lengths 
instead of being coiled. It means 
basins and bowls which do not distort 
when filled and containers that hold 
their shape. It may also mean film 
which can be pushed through auto- 

(Continued on page 433) 
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STREAMCOCOOLED MOTORS 


Lighter . . . smaller... Baldor’s new Baltric design houses 
more horsepower in less space! 

Totally enclosed to keep out dust, dirt, lint . . . external fan 
cools without clogging . . . splash-proof, drip-proof, corrosion- 
resistant ... specially impregnated to resist moisture. Built 
to new NEMA dimensions. 

‘These exceptional advantages have kept OEM users specifying 
Baldor Streamcooled Motors for over a third of a century. 


Write for Bulletin on Complete Line! 
Baldor Streamcooled Motors available built to former NEMA standards. 


BALDOR ELECTRIC COMPANY 

4353 Duncen Ave. . St. Lewis 10, Missouri 
yo te i st —  - He 

a Attennes + Cincinnati + Cleveland + Dalles « Des Moines + Detroit 


Uinta Conn . * Los Angeles . Milwaukee * Minneapolis + New Orleans 
= —~y . WN. Kan Mo. « Oskiend + Philadelphia « Portiand, Oregon 





INSULATION news from L-O-F GLASS FIBERS COMPANY 


S-h-h-h! 


In Evinrude’s Big Twin Aquasonic 
outboard motors,L-O-F Glass Fibers’ 
insulation forms the carburetor in- 
take silencers that help hold objec- 
tionable engine noise to a minimum 


Evinrude makes outboard motors ‘““whisper’”’ 
with L°O-F Glass Fibers’ insulation 


Got a noise problem? Like Evinrude’s engineers, solutions plus all these design advantages. . . 
you may find the perfect answer in L*O-F Glass ° light weight 
Fibers’ Microlite or Super’Fine insulation! ‘ 
Evinrude chose Microlite insulation for three s 
reasons: 
1. It has high acoustical efficiency —with mil- 
lions of tiny dead-air cells trapped in its 
longery, finer glass fibers. 





low density 
high resiliency 
¢ heat resistance 
¢ low space requirement 
e easy handling 
It resists air erosion even at high intake ¢ easy fabrication 
velocities. e resistance to moisture and settling 
It is easily die-cut to fit irregularly shaped For more information on design possibilities of 
housings. L-O-:F Glass Fibers’ insulation, contact our nearest 
Whether your insulating problem is acoustical office; or write: L°‘O’F Glass Fibers Company, 
or thermal, Super’Fine and Microlite offer efficient Dept. 4-56. 1810 Madison Ave., Toledo 1, Ohio. 


Visit our Booths 428-430 at The Design Engineering 


\ > Show, Philadelphia Convention Hall, May 14-17. 


in| L-O-F GLASS FIBERS COMPANY 


SUPER-FINE TOLEDO 1, OHIO 


INSULATION 





Makers of glass fibers by the exclusive “Electronic-Extrusion” process 


Product Engineering May, 1956 





ADJUSTABLE 
REGULATOR ( /f/-.: 


£ + 3 1’ WATERMAN 
° . Le ee * BOR THE 
Designed for Panel Mounting 48 Beatie 
Nebo FE AY . SPECTOR: * TO YOUR FLOW 
E wile =e fete] ba te] 5 
REQUIREMENTS 


. 
, 


allatia,, 


Part 
arts re of 


Selacy 
POSsible 


CUT-AWAY VIEW 
SHOWING INTERNAL CONSTRUCTION 


Waterman Engineering Company have combined in this 
new Adjustable Flow Regulator all the best, improved 
features .. . at the same time adapting it to Panel Mount- 
ing. 

Increases the flexibility of your hydraulic system 


ideal for installations requiring frequent changes in op- 








erating speeds. Write for illustrated bulle- 
Affords a variable adjustment of flow rate over a wide tin E describing the many fea- 
‘ tures of this Adjustable Flow 
operating range. Regulator such as right or left 
rotation of control handle, 
180° handle rotation, pressure 
drop, regulated flow tolerance, 


etc. 


ENGINEERING COMPANY 


EVANSTON, ILLINOIS 
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20 YEARS Trouble-Free 
Service on Hevi Duty 
Electric Furnaces 


Hevi Duty Electric Co., Milwaukee, builder of Elec- 
tric Heat Treating Furnaces, has found that NOPAK 
Cylinders and Valves can be depended upon for the 
many years of trouble-free service which users expect 
of Hevi Duty Furnaces. Not once in 20 years has a 
Hevi Duty customer returned a NOPAK Component 
for replacement. 


The furnaces pictured are used to harden steel dies 
employed in the manufacture of jewelry. Outer doors, 
inner partitions and conveyor trays... all are actu- 
ated by NOPAK Cylinders controlled by externally 
mounted NOPAK Valves. 


Another reason why Hevi Duty specifies NOPAK 
Products is the simplicity and ease of their installa- 
tion ... an important factor in cutting assembly costs. 

Write for Latest Examples showing how NOPAK Products are 
Shelf-Stock Listings used in other types of machinery and equipment are 
described in the NOPAK Application Manual. Ask 
your NOPAK representative, or write for your copy. 


Representatives in 
Principal Cities 
>. 


GALLAND-HENNING NOPAK DIVISION 
2762 SOUTH 31ST STREET © MILWAUKEE 46, WISCONSIN 


VES AND CYLINDERS 
—, for AIR and HYDRAULIC SERVICE 











PUSH —a 
— IT's 


cotter pins, etc. 





ASSEMBLED! 








PUSHNUT 
FASTENERS 


Low-cost decorative nuts push on 
unthreaded rod or rivets 


Fast factory assembly—easy knockdown 
assembly—strong holding power 


A complete line of power transmission TYPE C (Closed End) 


reente savings are made in 
equipment, using one bushing system... 


parts costs and assembly costs, 
' _ wherever PUSHNUT Fasteners can 

Browning is your one source for an integrated line of , ale be used. Factory assembly is speeded 
V-belts and sheaves, roller chain and sprockets, paper pulleys, with magnetic holders for manual 
and rigid, flexible and chain couplings. The entire system application or with assembly jigs and 
: : ‘ calles : ? fixtures. Knockdown assembly re- 
employs Browning's unbreakable malleable split taper bush- 
quires only the tap of a hammer. Heat- 
treated, spring steel PUSHNUTS are 
being used on wheeled goods, play- 
things, chairs, ironing boards, paint 
rollers, spring-loaded devices, etc. 

Send for Where can you use them? Sizes for 
free samples .120", 5/32”, 3/16”, 1/4” and 5/16” 
and bulletins. unthreaded rod, in various finishes. 


tHE PALNUT company 65 Glen Road, Mountainside, N. J. 
Subsidiary of United-Carr Fastener Corporation 
in Canada: P. L. Robertson Co., Lid., Milton, Ont. 


ing, which mounts and unmounts easily but won't loosen 


in usage. Saves time, lowers costs. Thousands of size and TYPE K (Open End) 
bore combinations. Ask Browning distributor or write us 
fer free Catalog GCJ01. 


MANUFACTURING COMPANY 


MAYSVILLE, KENTUCKY 


Product Engineering May, 195¢ 





Abstracts continued 


matic packaging machines like paper 
or cellophane instead of being pulled 
through. This higher stiffmess modulus 
may not influence the use of super- 
polyethylenes in wire coatings, since 
the stiffness of the conductor will 
probably be the controlling factor. 

Che polymerization process, with its 
many modifications, is sufficiently flex 
ible that it is possible to produce a 
variety of polymers which display a 
wide range of physical properties. 

Examples are two materials which 
this company is currently offering. 
These first two types have been 
selected as having physical properties 
which appear to be well adapted to 
specific applications in the plastics in 
dustry. Type 6200, with a melt index 
of 1.0-3.0 and a tensile strength of 
2800-3800 psi, is recommended for 
general injection molding work, where 
easy flow and excellent surface appear 
ince is desired. Type 6600, with a 
melt index of 0.1-1.0 and a tensile 
strength of 3800-5000 psi, iS sug- 
gested for jobs which require good 
mechanical properties but do not de- 
mand best appearance. We expect 
that other types, embodying different 
properties will be offered as our de 
velopments progress 

For years, the buyer of injection- 
molded plastic articles has had to be 
content with the dull, lusterless waxy 
surface of articles molded from con- 
ventional polyethylene. Now articles 
molded from “Super Dylan” poly- 
ethylene type 6200 can have a beauti- 
ful smooth glossy appearance. If the 
injection molder should require the 
higher mechanical strength of type 
6600, he must today accept a less at- 
tractive surface finish. This condition, 
it is hoped is temporary and it is be- 
lieved that good surface quality should 
be possible over the entire range. 

Water-quenched film has a smooth, 
brilliant finish and, incidentally, is 
completely non-blocking. 

While the super-polyethylenes are 
quite transparent in thin sections, such 
as packaging film, the natural color in 
greater thicknesses is a_ translucent 
white. Starting with such a material, 
a wide range of translucent and opaque 
colors is possible, depending on the 
thickness and colorant concentration. 
For outdoor usage, black is recom 
mended 

Editor's Note. Watch for 16-pag« 
summary of plastics development in 
June. 
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Our 
Solves 
RELAY 


FOR A QUARTER OF A CENTURY 


Potter and Brumfield has designed 
and manufactured relays. 


Many thousands of relays engineered to meet 
the most exacting quality standards. 


But, still thousands of other designs built to meet the 
most competitive prices. 


Samples and quotations gladly furnished. 


For quick delivery over 350 different standard relays 
stocked by Franchised Distributors throughout the 
United States and Canada. 


eae 
Pitter a4 
PRINCETON, INDIANA me. | o| 


AMERICA A AN 


RS Series Relay 
illustrated 
low cost & sensitive 
type relay 
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NEW! Non sticking, greaseless, long life 
SHORT STROKE SOLENOIDS 
for original Equipment or “replacement use 


PULL CAPACITY 

1 Ib. to 300 Ibs. at 85% 
voltage; 1.4 Ibs. to 420 Ibs 
at 100% voltage. Strokes 
Yo" to 12" 

*INTERCHANGEABILITY 
Coinplete interchangeabil 
ity with National Acme line 
of solenoids, size for size, 
and all combinations and 
modifications. 


ONLY Trombetta Solenoids Offer All These Features 


sticking and dragging and to render the 
soienoid unreliable and inoperative 

ig Thus the life expectancy of the 
solenoids is increased manyfold and the 
solenoid remains completely reliable 
throughout its life 

(h) tt is fairly well established that the 
guides of the type and thickness we use 


NON-MAGNETIC METAL GUIDES 
| an 5) 

By the use of heavy non-magnetic 
metal guides (| & 3) for plunger head 
2 the following advantages are ob 
tained 
a) All possibility of magnetic sticking 
and dragging is eliminated outlast the rest of the solenoid 
b No heavy grease lubrication for THREE CONTACT SURFACES, (5, 6 
plunger is required and 8 
c Solenoid may be mounted in any By the use of three contact surfaces 
position and at any angle to the ver- all of them pole shaded. the solenoid 
tical, without in any way affecting its can be made as quiet as desired with 
operation or the length of its useful life out any difficulty 
THREE IMPACT SURFACES 5 
and 8) 

The use of three impact surfaces 
triples the life of the solenoid as com 
pared with similar solenoid using only 
one impact surface, even if that one 
impact surface be provided with a spot 
of hard metal 
guides (!) between plunger head and COIL 
frame, the guides must wear 1/16” be- By impregnating the coil with th 
fore magnetic sticking and dragging sets best waterproof, oil-proof, and acid-proof 
in, whereas, without non-magnetic metal varnishes and baking it very carefully 
guides, only a few thousandths of an and adequately, all troubles from oils 
inch combined wear of plunger head and cutting compounds, water and acids are 
frame are required to start magnetic automatically and completely elimi rated 


d it is not necessary to make the 
plunger precision fit to the frame 
4) 


e When mounting the solenoid it is 
not necessary to align it precisely to 
eliminate side thrusts in plunger head 


tf) With 1/16" thick non-magnetic metal 


fats lime the Tr mobette S en 
jurnish an ind a require 
yt off et , ctr ean hia 


es up to 600 operations per minut 


Write for Bulletin EE 178-A 


TROMBETTA SOLENOID CORP 


328 N. MILWAUKEE ST. MILWAUKEE, WISCONSIN 








High Speed Production 
FLO-PAC BRUSHES for 


original equipment 


' 
i 


When you require a special 
brush .. . designed ... 
quoted ...and produced, 
let Flo-Pac sales and 
engineering assist 

Our 43 years experience 
guarantees your satisfaction 


—< 
@ Modern Production Machines 


Expansion and modernization is continuous. New- 
ly designed, high speed production equipment 
means savings in brush production. 


Design Experts to Help 
Experienced designers with 43 years of brush 
making behind them will help you. 


Your Problems Get Prompt Attention 
Send us your brush problems, whether it is a de- 
sign, a price, a production or delivery problem. Let 
us show you how Flo-Pac Service will work for you. 


jw PACIFIC COAST 
<4, Fto-PaAc S BRUSH CO 
eT 


1507 Santa Fe Avenu« 
Los Angeles 21, Calif 


FLOUR CITY 
BRUSH CO 


1501 4th Avenue South 
Minneapolis 4, Minn 


Handles anything 
up to 12 feet! 


Save Draftsmen’s Time 
YOUR TYPIST CAN DO THE JOB BETTER 


The Vari-Typer lettering machine is the fastest and most 
economical method of lettering specifications on tracings 
and drawings. No more tedious time-consuming lettering 
operations requiring expensive time of skilled draftsmen. 

The Vari-Typer lettering machine is four to five times 
faster than hand lettering and is operated by an office 
typist. Every letter and figure is uniformly clear and 
distinct. Instantly changeable type, with hundreds of 
different styles to choose from in sizes ranging from 6 pt. 
to 18 pt. Write today for information. 

ee 
RALPH C. COXHEAD CORP. 
720 Frelinghuysen Avenue 
Newark 12, N. J. 
ePlease send Vari-Typer Book E-66 | 


Lettering Machine | 1c occnnnnen i 


COMP ANY... 
Body copy produced on DSJ ° | 
Model. Headlines photo- 


composed on the Headliner, — ee 
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NEW YOUR PRODUCTION 


BOOKS FUTU 





iS BUILT INTO... 


Electronic Engineering 
SAMUEL SEELY, Professor and Chair _— 
man, Dept. of Electrical Engineering, nl r ; ae a 
Syracuse University. 94 x 6} in., 525 oo eee 
pp. Published by McGraw-Hill Book 
Co., 330 W. 42 St., New York 36, 
N. Y. $8. 
The book begins with a general 
introduction to tubes and tube circuit 
principles, and then proceeds into a 
detailed consideration of more im 
portant electron tube circuits in such 
diverse fields as radar, television, elec 
tronic control and instrumentation 


and computers. Emphasis is placed on wae STERLING SPEED-TROL 


physical and mathematical analyses 


In all analyses, care has been taken VARIABLE SPEED MOTORS 


to include requisite reference condi 
tions for potential polarities, current 


Sterling Speed-Trol Variable Speed Motors 
' are fundamental to the success of any manu- STERLING SPEED-TROL 
sense. Although most of the text is : : ; . , VARIABLE SPEED MOTORS 
facturing operation involving changing 
factors that must be considered in production conditions. Speed-Trols give 
circuit and system synthesis are also machinery the versatility which assures 
discussed. optimum productivity regardless of manu- 
Occasional alternate methods of facturing variables. They also prevent 
analysis of a given circuit are included obsolescence of machinery due to changes in 
and varied analytical methods are em processes or production volume. As insur- STERLING SLO-SPEED 
sloyed in developing the material : . . Lal GEAR MOTORS 
pio} ping ance against future or unanticipated 
Examples and problems are used to changes, it will pay you to investigate 
Sterling Speed-Trol Variable Speed Motors. 
They have your production future built 
into them. 


directions and _ transformer-winding 


devoted to circuit operation analysis, 


relate the theoretical developments 
with practical situations. 


Professional Engineer’s Brensine srese no. 
Examination Write today for Bulletin No. 188. Ba STERLING CONSTANT 


. : : NORMAL SPEED MOTORS 
Questions and Answers Discover the big advantages im 


WitiiaM S. LaLonpe, Jr., Newark a ye ap e% ay 

College of Engineering. 54 x 84 in., bring to your plant. a4 Ss 

462 pp. Published by McGraw-Hill alien 

Book Co., 330 W. 42 St., New York 

36, N. Y. $6.50. Sterling offers you a wide range of Electric Power 

Drives of advanced design—variable speed or con- STERLING MULTI-MOUNT 
stant speed — with manual or automatic controls. SPEED REDUCERS 





Over 500 questions are here se 
lected from or patterned on recent 
examinations for the professional En 
gineer License, the Land Surveyor 
License, and the Engineer-in-Training 
Certificate. Many are composites of 
the more complex questions found in TE RLI Re &. 
professional engineering examinations 
all over the United States. For every ELECTRIC MOTORS 
question a detailed answer is supplied Los Angeles 22 - Chicage 35 + Cincinnati 37 - New York 1 

(Continued on page 436) 
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Standard 12 stop In- 
termittor with speci- 
ally jig-bored 36” dial. 


PRECISION INDEX TABLES FOR HIGH SPEED PRODUCTION 


CAN YOUR PRESENT MACHINERY 
PRODUCE 30,000 PIECES AN HOUR? 


Few production machines can . . . but it’s 
possible with the Ferguson Intermittor Index 
Table. There are models capable of 30,000 
indexes an hour if your machinery and tool- 
ing can keep up with them. The point is 
.. . the Intermittor does not limit the speed 
of your machin the way geneva driven 
or air or hydraulic operated tables do. 


Perhaps speed is not your problem, but 
excessive maintenance costs are . . . result- 
ing from the clanging, banging and jarring 
you get from a geneva drive. Here again 
you find the solution in an Intermittor. 
Employing modified trapizoid acceleration 
characteristics, the Intermittor has an initial 
acceleration point of zero with a gradual 
increase to the maximum and an equally 
gradual decrease to zero again .. . all of 
which means that the Intermittor is 4 
smooth operating table with minimum 
shock and vibration. 


Or maybe you like accuracy . . . but don’t 
like shot pins. The Intermittor Indexin 
mechanism has an accuracy of .001” wit 
zero backlash — and no shot pins! 


There are many more reasons why you 
should install an Intermittor when you need 
a rotary table for large volume production, 
including the fact that you can select one 
of 150 standard models from a catalog and 
get exactly what you need in terms of dial 
size, number of stations and indexing period. 


Send for our Catalog No. 300 . 


OVER 150 STANDARD 
MODELS TO CHOOSE FROM: 


Standard 24 szation Intermit- 
tor with 30” dial and optional 
Stationary tooling plate above 
the dial. 


6 station Intermittor with 12” 
dial and special tool mount- 
ing brackets. 


Standard 18 station Intermit- 
tor with 48” dial. 


.. it has a definite 


place in your file if you have the responsibility of 
speeding up production or converting to avtomation. 


FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR DIVISION, DEPT. BI-S P. O. BOX 5841, ST. LOUIS 21, MO. 





New Books 


continued 


of the type 
credit. 


examiner accept 

No attempt is made to supply the 
reader with the fundamental enginee1 
ing knowledge which he should have 
derived from college courses and engi 
experience. The 
ind their answers 


neering questions 
separated by over 
100 pages of text) are intended for 
practice in handling th« types of prob 
lems likely to be asked of a fulh 
qualified engineer or land surveyor 
In addition to questions on basi 
engineering fundamentals. groups of 
questions are devoted to chemical 
electrical, mechanical and _ structural 
engineering as well as engineering eco 


nomics and land surveving 


Modern Physics 


Rosert L. Sprout, Associate Profes 
sor of Physics, Cornell University. 
6 x 9 in., 491 pp. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave.. 
New York 16, N. Y. $7.75 

Che aim of this book is to present 
to engineers those parts of twentieth 
of greatest 
importance in engineering. The re 
search of the last fifty vears has not 


only changed our 


century physics which are 


understanding of 
physics but has also produced from 


this understanding devices and proc 


esses vital to present-day engineering 
[his book describes the modern phys 
ics of electrons, atoms, and nuclei and 
applies this basic physics to problems 
of engineering interest. There ar 
many additional and equally impor 
tant applications of modern physics 
in engineering, such as, for example 
ipplications to the electrical, thermal, 
mechanical and magnetic 
of solids and to the 


properties 
electrical and 
chemical properties of surfaces 
Developed from notes used in 
course for engineering undergraduates 
it Cornell and in courses for practicing 
engineers at Westinghouse, Corning 
Glass and Sylvania, the book is analyt 
ical in its approach. The crucial ex 
periments are analyzed and the ele 
mentary __ theory underlying the 
properties of atoms, molecules, solids 
and nuclei is based on this analysis 
I'he analysis is carried far enough 
that the “new” physics can be applied 
to understanding processes (such a 
nucleai 


thermionic emission or the 


(Continued on page 439) 
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for quality 


for accuracy 


..to eliminate warpage 


M iller Electric 


uses La Salle 


The outstanding quality and 
accuracy of ground and polished 
STRESSPROOF made a better 
generator shaft for this arc welder 
manufactured by Miller Electric 
Manufacturing Co., Inc., 


Appleton, Wisconsin 


Get your copy of this helpful data bulletin 15 


LA SALLE STEEL CO. 
1430 150th Street 


Hammond, 


Please send 


title 


company 


address 


city 


Indiana 


Impr 





ee 





STRESSPROOF’ 


severely cold-worked, furnace-treated 


STEEL BARS 


“iis iat gs OSE : eae 

is made e of STRESSPROC : sa 

1. It has the required accuracy. Generator shafts have very 
close tolerances. When ground and polished STRESS- 
PROOF is used, no expensive finishing operations are 
required, Simply machine the ends, cut the keyway, knurl 
and assemble. 


. STRESSPROOF machines faster and smoother than other 
high strength steels. 






ay 





- STRESSPROOF eliminates warpage which often occurs 
during machining of long keyways. 

. STRESSPROOF offers the increased strength without 
heat treating. 


- STRESSPROOF makes a better part at lower cost. 


In addition to a beautiful finish and carefully controlled 
accuracy, ground and polished STRESSPROOF provides 
four important in-the-bar qualities: (1) High Strength 
Machinability, (3) Wearability, (4) Minimum Warpage. It 
available in either cold-drawn or groundand polished fin 


a 


1430 150th St., Hommend, indiana 


La Salle manufactures America’s mo st complete 
line of quality cold -finished steel bars 





TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shop Talk 


FIBRE CO 
and La Verne, Calif 


TAYLOR 


Plants Norristown, Pa 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 


i] 


Aircraft fuel gage tank unit uses a tube of 
Taylor Epoxy Glass Base Laminate . . . an unusual 
material noted for excellent corrosion resistance 
and electrical insulation over a wide humidity 


range 


Cam and terminal board for recording in- 
strument, made of Taylor Grade XP Laminate 

. noted for its electrical insulating properties 
and ease of machining. 


Fuel pump valve seat... Taylor Grade LE 
phenol iaminate resists attack by gasoline .. . 


/ 


/ 


tough, long-wearing 


Insert in face of golf club, made of Taylor 
Vulcanized Fibre, withstands severe impact ... 


gives long-lasting, long-hitting surface 





TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli 
fied schedules safeguarded 

inventory headaches cured 

and overall costs reduced 
by having Taylor fabricate fin 
ished parts to your specifica 
tions. Efficient, modern facilities 
are ready to serve you. Get in 
touch with Taylor about your 
requirements. 














| 


Toughness, flexibility and dielectric strength are required for insulation for motor armature 


windings. Taylor Insulation and Commercial Grade Vulcanized Fibre serve ideally for slot 


wedges, topsticks and end lamince 


and paper-base tube for the thrust bushing. 


For tough, pliable insulation 
-try Taylor Vulcanized Fibre 


You probably have a product de- 
sign job on hand right now that 
could gain from the economy, ma 
chinability, and performance ad- 
vantages of Taylor Vulcanized 
Fibre. In the application shown 
above, Taylor Vulcanized Fibre 
was chosen for its high impact 
strength, excellent bending quali- 
ties, and outstanding insulating 
properties. Designers are putting 
its wide range of properties to 
work in new, demanding applica- 
tions every day. 


It’s a rugged material—tough 
enough to withstand heavy wear 
and abrasion, yet resilient enough 
to take heavy pounding. You can 
use it to advantage in gaskets, 
washers, cams, workbench tops, 
abrasive discs, and structural 
parts. 


It has high are resistance and 
dielectric strength—an ideal ma- 
terial for use in electric motors, 
transformers, appliances, circuit 
breakers, and switches. 


In any of its applications, Taylor 
Vulcanized Fibre brings important 
savings in fabricating. It’s readily 
formed easily punched, 
stamped, drilled, cut. 


From the many grades of Taylor 
Vulcanized Fibre, you can choose 
the properties needed fer your 
job. It’s supplied in various col- 
ors . . . in rolls, strips, and 
turned rods. . . and in the largest 
sheet size in the industry. 


Check with your Taylor represen- 
tative for help in gaining the 
many benefits of this versatile 
material for your own products. 
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cact instruments such as the 
optical pyrometer or the mass spec 
trometer), and the properties of ma 
terials (such as ferromagnetic materials 
or semi-conductors ) 

Ihe book is organized either for 
self-study or for a formal program. It 
features a large number of problems 
with a wide range of difficulty and 
offers a good selection of references at 
the end of each chapter. Mks units 
are employed throughout. One of the 
several helpful pi teenees S$ gives simple 


instructions for converting to cgs units 


Tensile Deformation of 
Molybdenum As a Function of 
Temperature and Strain Rate 


R. P. Carrexer, Jr., and R. W. 
Guarp, General Electric Research 
Laboratory. 8} x 103 in., 26 pp, paper 
bound. Published by U.S Dept. of 
Commerce, Office of Technical Ser 
ices, Washington 25, D. C. $1] 


This report was prepared by the 
General Electric Co., Research 
ratory under a USAF contract 

I'rue stress—true strain data are 
reported for nominally pure molyb 
denum 9.95 per cent) over the 
temperature range from 196 to 
1540 C (0.027 to 0.63 T/1] Strain 
rate sensitivity w determined by 
rate-change tests and stress-relaxation 
tests Inhomogenous vielding and 
strain-aging eftects were observed 
Ihe yield stress and tensile strength 

1} 


depend markedly n temperatures 


below 400 to 800 ¢ he ductile-to 
brittle transition range is 25C to —25 
C. Strain-rate sensitivity and _ stress 
relaxation effects are very large near 


room temperatur 


Proceedings of the 
Second U. S. National Congress 
Of Applied Mechanics 


9 x 1] im, 821 pp. Published by 
American Society of Mechanical En 
gineers, 29 W. 39 St., New York 18, 
N.Y. $9. 

his volume contains the 99 papers 
which were presented at the Congress 
held in Ann Arbor at the University 
of Michigan from June 14 to 18, 1954. 

The proceedings consist of four 


(Continued on page 441) 
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Engineering News from Ppidgsper’ Thermostat 


FOR AIRCRAFT 





FOR INSTRUMENTATION 





7 Po ital 
¢ FOR MINIATURIZATION 


MINIATURE BELLOWS FOR 
INSTRUMENTS and AIRCRAFT 


Save space and weight in instrument and aircraft design 
Specify small-diameter seamless metal bellows Bridgeport 
Thermostat’s specialized experience in 

bellows engineering provides these 

tiny units as small as 4%” and 5%" 

diameter, and in a wide range of 

characteristics and metals. 


BELLOWS ASSEMBLIES 


Practical savings in time, trouble and 
money can be made by buying com- 
plete bellows assemblies . . . let Bridge- 
port Thermostat show you how. 


Fp ChetsaFitin 


CONTROLS COMPANY 
BRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. 


Send me the Bridgeport bellows data checked below: Dept. JP-125 
[] Full details on new, small-diameter bellows 


[] Bellows Engineering Catalog 


NAME 





COMPANY 





ADDRESS 





CITY 





Lee see ewe we www ewww 
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“MONOBALL” 


Self-Aligning Bearings 


Compression & Tension Type 


Aircraft cable is strung with spherical steel 





alsa ; shells in a rigid or flexible housing sealed 
HARACTERISTICS with “O” rings. 3” standard bend radius. 
ANALYSIS RECOMMENDED USE 
Stainless Stee! pew types operating under high temper- Three Types: 


Ball and R t (800-1200 degrees F.). 

—"s ee . 1. Light Duty— Compression Ult. Load 1250 
Chrome Moly For types operating under high radial ‘ : 

Stee! Ball and Race ultimate loads (3000-893,000 Ibs.). Ibs.; Ult. tension 960 Ibs. 


%”" minimum bend radius. 


Senne Quen ond Fer types operating under nermel leads 2. Heavy Duty—Compression Ult. Load 1650 
Chrome Moly Stee! Bali with minimum friction requirements. Ibs.; Ult. tension 960 Ibs. 
Thousands in use. Backed by years of service life. Wide variety 3. Extra Heavy Duty— Compression Ult. Load 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 3050 Ibs.; Ult. tension 3900 Ibs. 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Address Dept. PE-56 


SOUTHWEST PRODUCTS CO. SOUTHWEST PRODUCTS CO. 
1705 So. Mountain Ave. + Duarte, California 
LOS ANGELES COUNTY 


PETCH CYLINDERS 
meet J.\.C. & NC-1 STANDARDS providing Come to Booth 339 


‘‘MOTOVATION for AUTOMATION’’ 
[ TIEROD Design at the 


Low Pressure Hydraulic 
ge a bores; 
nian ressure Hydraulic 


se = |! Design Engineering Show 
oy... 0h for your FREE BOOKLET 


200 pei—1¥"-8 “WHERE TO EAT IN PHILADELPHIA” 


bores 








Modernize your push-pull control system with 
Southwest Mechanical Push-Pull Controls 
Eliminate bell cranks, pulleys, and dual 
cables. Send for ENGINEERING MANUAL 
giving detailed prints and complete specifica- 





tions covering materials, finishes, capacities. 


Please oddress Dept. PE-56 


1705 So. Mountain Ave., Duarte (Los Angeles County), Calif. 





David G. Jones, Philadelphia District Manager for 
Product Engineering, has written a delicious guide 
Petc . for out-of-towners who come to the Design Engi- 

etch Hydraulic neering Show. Taste-bud-evaluates restaurants con- 


C-) Boosters Devices include: venient to downtown hotels and Convention Hall 
; E . . . plus outstanding eating places in Germantown, 

on, Crfindere ] HUPP Threadless Sub- North Philadelphia, and all around the town. 

SG aR Pilates— Inserts & Swivel 


to 28.5:1 Fittings Pick up your free copy of this 16-page 
Limit Switch Actuator booklet at the Product Engineering 


}] Oil Tank Sight Gauge Booth—Number 339! 


Send for catalog regarding the 
product or products for which you 
have use—-each one includes com- 


na ete. Tae "contions PETC | Product Engineering 


portfolio consists of 96 pages of 


hydraulic and pneumatic informa- 
PETCH ton “The McGraw-Hill Magazine of Design Engineering” 
i’ Ea McGraw-Hill Building New York 36, N. Y. 
449 York, bovot?” MANUFACTURING COMPANY — 
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New Books continued 


invitation general lectures and t 
nical papers which were accepted 
the editorial committee upon rec 
mendation of expert reviewers in 
various branches of applied mechan: 
The technical papers are divided 
four general categories 

1)—General Methods, dynamic: 
vibration, wave motion 
(2)—Elasticity, shells, plat 
tic instability, structures 

(3)—Plasticity, viscoelasti 
failure, behavior of materials 

(4 Fluid flow, aerodynam« 
heat transfer 


Materials Handbook— 


sch Edition Concave Sides 


Georce S. Brapy, former Consultant 
and Engineer. 9} x 6} in., 1022 pp 
Published by McGraw-Hill Book Co 


musesst'm: | make V-belts last longer 


This handbook gives data on ap 


proximately 10,000 materials. It pre- | The sides of every Gates V-belt (Fig. 1) are 


sents pertinent facts on metals. allovs, concave—a precisely engineered curve that greatly 
refractories, abrasives, woods, and oth- | increases V-belt life. Here’s why: 
ers—all arranged and 
quick reference 

The most essential and useful facts 
for purchasing agents, engineers, ex 


indexed for On the bend around the sheave, the concave sides 
of a Gates V-belt fill out and become straight (Fig. 
1-A). Thus the belt makes full contact with the sides 
ecutives are given, rather than an of the sheave, grips the sheave evenly, and wear 
exhaustive treatise on each mate- is distributed evenly across the sides of the belt 


rial. Chief characteristics, comparative Uniform wear lengthens belt life; keeps costs down. 
data, sources, substitutes, adulterants 

Make this simple test 
and uses for each are provided 


Part II presents basic information lake a straight-sided belt (Fig. 2) 
on the economic geography of ma and bend it. Feel the sides at the bend; 
terials rere weights, measure they bulge out. Now picture this bulge 
ments, physical comparisons on th« ; 
various materials, enabling the pu 
chasing agent not only to see th 


ministrative “how’ of buving m ee el contact at points indicated by arrows. 


in the sheave groove (Fig. 2-A). It is 
easy to see that the belt makes uneven 


terials but also to understand the Naturally, wear is greater at these 
“why” in fundamental, clear term points. Uneven wear shortens belt life; 
increases belt costs. 

Cut down-timeand V-belt replacement costs. Specify 

Nuclear Metallurgy, Vol. I belts that grip evenly and wear longer... specify Gates 

84x 11 in., 94 pp. Published by Amer Vulco Rope—the V-belt with concave sides. There is 

ican Institute of Mining and Metallur a Gates distributor nearby who will quickly supply the 

gical Engineers, Inc., 29 W. 39 St 
New York 18, N. Y. $3.75 

This book gives the latest informa 

tion on the behavoir of metallic 


materials in the corrosive conditions & 
encountered in nuclear reactors. In LC 
cluded are six articles by authors pr U 0 
senting technical papers at a sympo 
(Continued on page 445) ROPE 
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belts you need. The Gates Rubber Co., Denver, Colorado 
— World's Largest Maker of V-Belts 


TPA 66 





HEAT EXCHANGERS 
RADIATORS 

TORQUE CONVERTERS 
CLUTCHES 


Ni. 
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LONG MANUFACTURING DIVISION, BORG-WARNER CORPORATION 


12501 DeQuindre Street, Detroit 12, Michigan a d e) ING ™ 
Somme Le 
Also: Windsor and Oakville, Ontario . 
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rs 1s CYPAK 


for more flexible industrial control 


In the flexibility of CyPpAK* lies the challenge to throw out me- 
chanical relay limitations and simplify control for more auto- 
mated production. 

For example, CYPAK systems employ just four different com- 
ponent panels. They provide, in the most practical form, the four 
basic logic functions of computer science. With infinite combina- 
tions of these panels you can direct, far more simply, a greater 
range of equipment operations. 

Because the magnetic “make and break” of CYPAK circuits has 
no moving parts, it is five times faster than mechanical relays. 
It’s the basic reason for CYPAK flexibility in handling control 
signals. 

In addition, CYPAK systems are designed for physica! flexibilit 
A common power channel is the backbone of each system. Into 
it CYPAK elements are plugged in, locked in, and signal terminals 
joined. In this manner, the system is easily expanded or replace- 
ments made after installation. 

Look into all the new opportunities in CYPAK 
by calling your Westinghouse sales engineer. 

Write today for your free copy of The W hys 
Wherefores of CypaAK, Booklet B-6584. Westinghouse 
Electric Corporation, 3 Gateway Center, P. O. Box 
868, Pittsburgh 30, Pennsylvania. j-010 


*Trade-Mark 


WATCH WESTINGHOUSE 


WHERE THE FUTURE /S ALREADY IN PRODUCTION! 
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U:C:t: User 


Expansion within Northrop Aircraft’s application for 


Structures Department is creating an urgent 
demand for qualified personnel in all phases of $0 
guided missile, piloted aircraft, and 


equipment development. Included among CONTACT , RIVETS e 


the most critical job openings are positions for: ogee aerer. 


STRESS ENGINEERS 
STRUCTURES ENGINEERS 
WEIGHT ENGINEERS 
LOADS ENGINEERS 
DYNAMICS ENGINEERS 
FLUTTER ENGINEERS 
COMPUTER SPECIALISTS 
MECHANICAL ENGINEERS 
CIVIL ENGINEERS 


Stress Department— Mechanical or Civil 
Engineers to design missile ground handling 
equipment. An opportunity for men without 
aircraft experience to take advantage 

of the aircraft pay scale. 


Structures Research —Creative engineers for 

three vital phases of Structural Research and 

Development: Thermo-Structural Analysis, 

High Speed Computing Technique Development * LESS COST 


and Structural Materials Research. Gibson rivets cost less than other 


, , . ; forms of electrical contacts .. . 
Weight Engineering — Junior Weight Engineers are often most appropriate for 


for diversified phases of missile and relays, switches, instruments. 
aircraft projects. Excellent opportunities for *® EASY TO ASSEMBLE 


advancement in a relatively small department. Gibson rivets are easy to install 


, , ...can be conveniently attached 
Dynamics — Experienced flutter engineers to springs or other supports at 


required for work on a variety of dynamics the Gibson plant. 
problems including flutter models, analytical © SUPPLIED PROMPTLY 
work involving electronic computers, and Standard or special rivet shapes 


methods development. are available for quick delivery 
in fine silver, coin silver, or any 


Loads — Exciting and diversified assignments contact yoann capable of be- 
in the fields of both piloted and pilotless ing cold-formed. 
aircraft are now available in Structural Loads * QUALITY PERFORMANCE 


Group for engineers of all experience levels. Simple, practical design of Gib- 
son contact rivets combines with 


Stress Department — Experienced Structural oa a _——— flaw- 
. . ess perrormance. ror rivet quo- 

Engineers for positions on Long Range cncion, subsnit dimensions chown 

Interceptor Project and on advanced and desired quantity. 

missile designs. 


eeeeeeeeoe eee eeeeeeeeeeeeee 


: + -A- -A- 
A wide diversification of assignments >| ns 


within each field of specialization awaits the 
men capable of filling the above assignments. c 
Responsibilities will include work on many 

phases of missile and aircraft design, oon ie Dae ae ace tole 
guidance systems and boundary layer research. — 














If you qualify for any of these challenging 
opportunities, we invite you to contact 
Manager of Engineering Industrial Relations, 
Northrop Aircraft, Inc., Hawthorne, California, 
or call ORegon 8-9111, Extension 1893. 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 





Gigson Etectric COMPANY 
8358 Frankstown Ave., Pittsburgh 26, Pa. 
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New Books continued 


sium on nuclear metallurgy conducted 
by the Institute of Metals Div. of 
AIME during the annual meeting held 
in New York on Feb. 20, 1956. These 
are: “General Problems in the Appli 
cation of Materials in Reactor En 
vironments” by R. C. Dalzell, AEC; 
“The Behavior of Materials in Aggres 
sive Liquid Metals” by D. H. Gurin 
sky, Brookhaven National Laboratory; 
“Behavior of Materials in Nonaggres 
sive Liquid Metals” by R. F. Koenig 
and E. G. Brush, General Electric 
Co.; “The Application of Materials 
in Low Temperature Water and O: 
ganic Liquid Cooled Reactors’ by J 
E. Draley and S. Greenberg, Argonne 
National Laboratory; “Structural Ma 
terials for Use in the Pressurized 
Water Power Reactor” by D. M 
Wroughton and D. J. DePaul, West 
inghouse Electric Corp.; “Corrosion 
vf Materials in Fused Hydroxides” by 
G. P. Smith, Oak Ridge National Lab 


oratory 


Tables of Thermal 
Properties of Gases 


Josepn Hirsenratu, C. W. Beckett, 
W. S. Benepict, Lita Fano, H. J 
Hoce, J. F. Masi, R. L. Nurratt, 
Y. S. Toutouxian, and H. W. Woo1 
LEY. 8 x 104 in., 479 pp. Published 
by National Bureau of Standards, Cir 
cular 564, (Order from the Govern 
ment Printing Office, Washington 
25, D.C.) $3.75 

One of a series of compilations of 
thermodynamic and transport prop 
erties of gases published by the NBS, 
this collection of tables covers air, 
argon, carbon dioxide, carbon monox 
ide, hydrogen, nitrogen, oxygen and 
steam. Tables are given at close tem 
perature intervals for the thermody 


namic and transport properties of the 


i 
gases covered. The thermodynamic 
propertics—compressibility factor, 
density, entropy, enthalpy, specific 
heat, specific-heat ratio and sound 
velocity—are tabulated for the real 
gas at pressures up to 100 atmos 
pheres and to temperatures of 600 K 
for hydrogen, 1500 K for carbon diox 
ide, 850 K for steam, and 3000 K for 
the remainder. The ideal-gas thermo 
dynamic functions are tabulated uni 
formly to 5000 F 
Also tabulated are the vapor pr 
(Continued on page 449) 
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drive counters in new Hycon digital instruments 


Direct-reading, 3-digit display gives quick, accurate data for users of 
the new Hycon digital voltmeter, shown below, and its companion 
instrument, the Hycon digital ratiometer. To drive these count- 
ers, Hycon Mfg. Company selected high-torque Barber-Colman 
BYAE reversible motors designed for control by electronic cir- 
cuits with impedance coupling. Low-inertia rotors permit fast 
reversing and 

follow-up. Just 

another example of 

how Barber-Colman 

supplies the right 

motor for the job! 


the complete line of Barber-Colman motors includes unidi- 
rectional, synchronous, and reversible motors up to 1/20 hp. 
With and without reduction gearing — open or en- 
closed types. Expert engineering service available to 
help you get the exact motor for your application 
Write today for free copy of new Catalog F-4271-6. 


Barber -Colman Company 


DEPT. E, 1212 ROCK STREET, ROCKFORD, ILLINOIS 


Small Motors «Automatic Controls .Industrial Instruments «Aircraft Contr «Aur Distribution Products 
Overdoors and Operctors «Molded Products »Metal Cutting Tools «Machine Tools. Textile Machinery 
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use the SYNCHRON’* formula to 
solwe your timing problem 


The Synchron Formula can help you cut production costs, 
make designs work the way you plan them. 


Apply it to your timing problem. Gather the factors .. . 
TP, the Timing Problem, plus F, the Facts (proposed mounting 
methods and a simple sketch). Send this data to the denomi- 
nator in our equation . 
ment. 


. » He, the Hansen Engineering Depart- 


TP + F divided by He equals YS, Your Solution to the 
problem and an answer that will help your design to be more 
sound, still less expensive to produce. 


You'll find the Synchron Formula an easy way to the solu- 


ey 


tion of your timing motor problem. Hansen Engineers are spe- 
cialists; learn to rely on their 48 yrs. of experience designing, 
building, testing, and specifying timing motors for every type 
of application. 


Scores of manufacturers look to Synchron Motors and Han- 
sen Engineers to match the timing specs in the development 
of their designs. This trust is priceless to both Hansen and its 


customers ... a pledge of confidence as famous as the Syn- 
chron Motor. 


Take advantage of the Synchron Formula, by contacting 
your Synchron Representative, or write direct to Hansen. Your 
inquiry will be given prompt, confidential attention. 


‘h‘* “Werkhorse of the industry 


*SYNCHRON synchronous motors operate smoothly, evenly in any position; 


at temperatures from 


40° to + 140° F.; start instantly under load: pull up 


to 20 in, oz. at | RPM. Available in 42 speeds from 0.8 RPM to 600 RPM. 


SITs] & 


SYNCHRONOUS MOTORS TIMING 
@GelG @ leks ia.) 


MACHINES 
MAGNA-TORC D.C. MOTORS 


HANSEN MANUFACTURING CO., INC. ESTABLISHED 1907 PRINCETON 5, INDIANA 


FACTORY REPRESENTATIVES: The Fromm Co 52545 W 
N Y. @ Electric Mo Enginee g, I 


+46 


Mi adiso 8t., 


c., 8255 Beverly Blvwd., 


Chicago. I. @ R. H. Winslo dssoc.. I 
os Angeles, Cal. @ Lawrence Sales Co 
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Illustrated here are new ard recently improved 
units added to Vickers most complete line of 
oil hydraulic equipment. Look to Vickers as a 
single responsible source for integrated hy- 
draulic systems. For characteristics of any of 
these components, please write for Installation 
Drawings by number. 


What’s! New’ in 


Sncsenchbennina’ 


Vickers: HYDRAULICS 


V-LINE PISTON PUMPS AND 
MOTORS for 5000 psi. Unique 
design minimizes relative move- 
ment between rotating ports, 
provides increased bearing sur- 
faces and reduces complexity of 
ports. Result is improved effi- 
ciency, longer life, and reduced 
maintenance. Supplied with 
straight thread connections. 
Bulletin 55-72. 


SERIES TS PIPELESS POWER PACKAGE consists 
basically of electric motor, hydraulic pump, control 
circuit and reservoir. Available in 3 circuits, 3 
pump sizes and 3 electric motor sizes. 


178706, 7 & 8. 


inst. Dwgs. 


stant Displacement 
Fluid Motor. inst. Dwg 
179059. Available also 
is a Constant Displace 
ment Piston Pumy st 
Dwg. 17905 


SOLENOID OPERATED 2- AND 

4-WAY VALVES with many improved 

features. (1) Integral junction box 

(2) covers that retain the solenoids 

and (3) manual operation for testing 
DG5S4 %" solenoid Compact and versatile. Gasket mount 
controlled pilot oper ing simplifies installation and overhaul 
ated. Inst. Dwg. 18241 e* 
1%", 2°, 3° available 


DG4S4 %" solenoid 
operated. Inst. Dwg. 


182412. 4%" available also minimizes piping 





TRAVERSE AND FEED CYCLE CONTROL PANEL 
Improved design. Provides any cycle 
sequence of rapid advance, adjustable 
feed, dwell and rapid 
Maintains smooth and 


CG-03 Relief Valve (gasket 
mounted). Subplotes available 
with pipe or straight thread 
connections. inst. Dwg. 175630 
CS-03 available with straight 
thread connections. Inst. Dwg. 


175629. 


return motions. 
constant preset 
feed rate (either one or two) regardless 
of fluctuations in cutting tool resistance 
or hydraulic pressure. 


CPP.2242 Solenoid Controlled 
Pilot Operated (gasket mounted) 
provides smooth low current 
operation. inst. Dwg. 182414 





Water Type 


CO2 Reciprocating 
Cycle Control Panel 
For Gasket Mounting 
Inst. Dwg. 177083. 


CGV-06 5000 psi 
Relief Valve gasket 
mounted with straight 
thread connections. 
Inst. Dwg. 177609. 


VICKERS 


4CG-03 Pilot Oper- 
ated Check Vaive, 
gasket mounted. Inst. 
Dwg. 135468. 


URG1 Unloading Re- 
lief Valve, gasket 
mounted. Inst. Dwg. 
178974 





CG-714 Deceleration 
Vaive, gasket 
mounted. Inst. Dwg. 


SG1 Pressure Switch, 
gasket mounted. Inst. 
Dwg. 172538. 





INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


1454 OAKMAN 
ENGINEERS AND BUILDERS OF OIL 
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Ol COOLERS 
Vickers Oil Coolers are 
characterized by their 
very high rate of heot 
tronsfer per unit of 
space occupied. Bulle- 


tin 55-69. 


For further information on any unit shown, ask 
for Installation Drawing by number indicated. 


Application _ Eegincoriog Offices: « 
CINCINNATI CLEVELAND DETROIT « 


ATLANTA «+ CHICAGO 
OUSTON «+ LOS ANGELES 
. aaa AREA (Summit, N.J.) 

AREA . Lebanon) 


PORTLAND, ROCHESTER « 
(Berkeley) « SEATTLE + ST.LOUIS « TULSA + W 


IN CANADA: Vickers-Sperry of Canede, Lid., Terento 


HYDRAULIC EQUIPMENT SINCE 


1921 





nuts 


HUGLOCK self-locking 


with prevailing torque 


““HUGLOCK 


piece prevailing torque 


is a one- 


type, re-usable, self-lock 
ing nut. The tapered top 
portion of the nut is 
slotted to form six thread 
ed segments. These are 
curved radially inwards to 
press against the bolt 
This creates a heavy in 
ward and downward 
pressure, producing a 











MAYLINE 


MAYLINE 
Steel Plan Files 
Meet 
Specifications 


Mayline Steel Blue Print Files meet present rigid govern 
ment specifications, and in accordance with those specifica 
tions, the 5-drawer units, caps, and bases stack and inter 
member. 

Additional features are described in Folders S-20 and S-5 
Have your dealer give you more details and price. He can 





promise you prompt delivery 


friction lock, between the 
load carrying flanks of the 
nut and the bolt threads 
The combined metal to 
metal hugging and locking 
friction is distributed over 
all of the threads, eno- 
bling ‘““HUGLOCK’' to grip 
the bolt firmly, until re- 


MAYLINE 


moved by a wrench 
The one-piece all metal 
construction and the con 


MAYLINE CO. 


605 No. Commerce St. 
tinuous thread, extending 
through the length of the Sheboygan, Wisconsin 
nut, provide maximum 
thread shear strength. The 

HUGLOCK'" principle can 
be incorporated into nuts 
of standard size, with 














standard threads or spe 
cial sizes with special 
HUGLOCK 


maintains its locking ac- 


threads 


tion, through repeated re- 


movals or re-use on the 
same bolt or a similar bolt 
of commercial thread 
tolerance. It locks to the 
bolt, whether the nut is 
seated or unseated 

HUGLOCK 
axial thread play which 


eliminates 


tends to make a nut creep 
from its seat and work 
loose, under severe vibra- 
tion or shock .. . All lock 


x Accurate, Constant Cylinder 
Speed Control 


* Compact Rugged Design 
* a Easy Speed Selection x For Air, Oil or Water Applications 


Pneu-Trol Speed Control Valves, are widely 
used in hundreds cf conirol applications be 
cause they combine in a short, compact body, 
a tapered fine thread needle for extremely 
accurate air or oil flow contro] and a floating 
retro ball check, which permits full flow in 
the opposite direction. Retro ball floss in 
most sensitive position to its seat, recuiring 
only a slight differential pressure to fully 
open or close it 

Needle design permits maximum flow ca 
pacity in the controlled direction. Metal to 
metal needle and ball seats insure long 
trouble-free service. Simple, practical “O” 
gland structure eliminates troublesome leak 
ing. Valve bodies machined from hex brass 
or aluminum for 2000 psi working pressures; 
steel and stainless steel for 5000 psi. Made in 
5 female pipe sizes—%” to %4”. ATTRACTIVE 
PRICES . IMMEDIATE DELIVERY. 


Write for ‘Ilustroted circuler and prices. 


Pneu-Trol DEVICES INC. 


washers, cotter pins, key plates and other locking devices can 
be eliminated The “‘HUGLOCK” section of our catalog 
contains 24 pages. It includes complete information, specifi- 
cations, engineering data, prices; will be furnished on request. 


Manufacturer of Standard 
NATIONAL and Special*12 Pointer and 
MACHINE 


Mexagon Mute ...° Wuglock™ 
ee aces 
._ = oe? ae ee 
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sures and transport properties, thermal 
conductivity, viscosity and Prandtl 
number. These were fitted either 
semi-theoretically or empirically to the 
experimental values and are tabulated 
over the range of the availabk exper 
mental data 

Comparisons of the tabulated values 
with the existing experimental data 
are shown in deviation plots which 
exhibit the range and distribution of 
the experimental data as well as theu 
agreement with the tabulated values 


Through the Mathescope 


C. Srantey Ocirvy, Asst. Professor 
of Mathematics at Hamilton College 
8} x 6 in., 162 pp. Published by Ox 
ford University Press, 114 Fifth Ave., 
New York 11, N. Y. $4 


(his book is designed to acquaint 
the layman, whose taste for the sub 
ject may be soured or underdeveloped, 
with the intellectually stimulating 
and aesthetically satisfying aspects of 
mathematics. Mr. Ogilvy seeks to 
throw light upon the various branches 
of the field, and he explains their in 
terconnections. He presents math 
matics as a subject with constanth 
broadening frontiers. The illustra- 
tions and examples are many, includ 
ing both old favorites and new ones 
current enough to explain in simpk 
terms a number of the mathematical 
advances of recent years. Light read 
ing for the professional or advanced 
mathematician 


Structural Changes of 
Commercial Titanium and 
Titanium-Base Alloys 

On Heat Treatment 


D. W. Levinson, W. Rosroxer, Ar 
mour Research Foundation, Illinois 
Institute of Technology. 103 x 8} in., 
113 pp. Available from U. S. Dept. of 
Commerce, Office of Technical Ser 


* 


ices, Washington 25, D. C. $3.25 


This report was prepared under 
Contract AF 33(038)-16347 and is 
intended to develop a fundamental un 
derstanding of principles upon which 
the heat treatability of titanium-base 
alloys may be founded. 

The program described here was de- 
signed to determine the microstruc- 

(Continued on page 453) 
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. BUILDING BLOCKS 


for Accurate Springs 





Conventional, accepted standards of man- 
ufacturing springs are a building block at 
Accurate Springs. So are skill, craftsmanship, 
experience, quality control—and imagination! 
It all adds up to a better spring, at lower cost, 
held to closer tolerances—for YOU. 


At 
/y 


kf 
VVVVV YAY YIN YN DARN) | 


yy x “* ACCURATE SPRING MFG. CO. 
OUseGo 3815 West Lake Street 


_~ Chicago 24, illinois 
SPRINGS @® WIREFORMS ® STAMPINGS 





Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT 9 "*<oenss sneer 
Computer engineers 


Solid-state physicists 
ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physies 
Research Division 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York 

OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family 

A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 


LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 

your education, experience 

ACT AT ONCE 
and geographic preference to: 
Employment Department, 


Professional Personnel Section 2 


THE NATIONAL CASH REGISTER COMPANY « DAYTON 9 « OHIO 
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from face to terminal block 


¥ 
A 
40 type 412 


TIME DELAY 


¥ 


G 
Catt t 
™ Y 60 


i 


NEW—Repeat Accuracy within + % of 1% of 
full scale (30 sec. and longer ranges); + Y2 of 1% on faster 
timers. 


NEW—Full Vision Dial. 300degree scale assures 
precise settings and fast, accurate readings. Dial and pointers 
protected by transparent cover. 


NEW Contacts, rated 15 amps., give positive quick- 
make, quick-break operation. Contacts are of silver cadmium 
oxide with ability to handle high inrush currents 


NEW Fiexibility in wiring. Nine-position terminal block 
offers side or rear connection, presents a variety of wiring 
possibilities. 


NEW Reset Shock Spring Design icaboro- 
tory tested for more than a million operations. 


NEW Friction Setti.ing Mechanism allows 
adjustment even while timer is operating. 


NEW—Ratchet Clutch operated by powerful relay, 
provides instant action, no slip. 


NEW O-Ring Retainer permits quick removal of 
bakelite housing, exposing entire timer mechanism 


Timer driven by high torque (30 in. oz. at 1 r.p.m.) Cramer 
Type 112 Synchronous Motor. 


Ue R. W. CRAMER CO., %«c. 


TIMING 
—" SPECIALISTS tn TIME CONTROL 


BOX 7, CENTERBROOK, CONNECTICUT 





for Gasoline-Powered Equipment 


up to 9 H.P. 


Two new sturdy, lightweight clutches just 
produced by Mercury engineers give your 
product completely automatic power trans- 
mission, with a combination of benefits sel- 
dom found in clutches priced much higher. 

Both standard models include spring- 
tension spider-controlled operation for 
smooth engagement . . . positive non-slip 
power transmission . . . instant automatic 
overload protection . . . oversize friction 
surfaces ensure long life Mercury 
clutches allow no-load starts—insurance 
against equipment damage. 

Get specific data and prices on Mercury 
Models 458-W and 4516-W to fit your 
particular application. 

Information on Mercury's line of auto- 
matic or special manual clutches for gaso- 
line or electric equipment, will also be sent 
promptly on request. 


*Approximate OEM price in moderate quantities. 
Model 458-W, $11.70. Model 4516-W, $13.50. 


Mercury Clutch Division 
Automatic Steel Products, Inc. 


1262 Camden Avenue, $. W., Canton, Ohio 


9” 
only | { 


Stendard Mercury Mercury 
Specifications Model Model 
For Gas Engines 458-W 4516-W 








Engine 
HP Rating 6 HP 9 HP 





Clutch 
Bore Size 





Engagement 
Speed 1400 RPM 1100 RPM 





en 


Pulley 





Dimensions 3!/,""x2 AB 4’°x3 AB 


all 








Standard with above pulley. Avail- 
able as coupling and sprocket types 
Minimum sprocket =40 chain is 16 
tooth for both clutches. 


APOLLO 


pre-finished metals 
stainless steel 
steel + copper 


brass + zine 
aluminum 


READY FOR 


IMMEDIATE FABRICATION 


Here is the modern 
low-cost short cut to 
greater beauty for 
your product and 
increased economy 

for your manufacturing 


operations. 


APOLLO sheets, strips 
and coils...metallic, 
mechanical or 

enameled finishes 

... can lower your 
production costs up to 
50% compared to piece- 
plating and individual 


finishing methods. 
APOLLO'S high produc- 
tion facilities are 

geared to cost econ- 

omy ...to provide 

you the widest pos- 


sible variety of finishes 
and surfaces for practically 


unlimited applications. 
APOLLO Pre-Finished 
Metals are readily 
fabricated in accord- 
ance with all sheet 
metal and machine 


shop practices. 


Ask about our 

“drawing board to finished 
product” service. 
Request bulletin, 

How to Put the 
Pre-Finishing Touch 

on Greater Profit! 


APOLLO METAL WORKS 


6682 S. OAK PARK AVE. 
CHICAGO 38, ILL. 
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New Books continued 


tural configurations representing con- 
ditions for optimum strength, opti- 
mum ductility, and the optimum 
strength-ductility ratio. Tensile and 
impact properties, and microstructures 
of three representative alloys heat- 
treated according to schedules dic 
tated by the TTT curves are presented. 
Influence of dispersed carbides on 
grain growth characteristics and ten 
sile properties of three representa 
tive titanium-molybdenum allovs are 
charted 


Effect of Grain Size on 
The Mechanical Propertes of 
Titanium and Its Alloys 


FRANK C. Hotpen, Horace R. Oc 
DEN, and Roserr I. Jarrer, Battelle 
Memorial Institute. 104 x 83 in., 139 
pp. Published by Wright Air Develop 
ment Center, Air Research and De 
velopment Command, United States 
Air Force, Wright-Patterson Air Force 
Base, Ohio. $3.75 


This report was prepared under 
USAF Contract No. AF 33(616)-412 
and summarizes the research done to 
determine how variations in grain size 
ind shape would effect the mechanical 
properties of titanium and represent- 
ative titanium-base alloys. The me 
chanical prope s of interest were 
those that scril fabrication and 

bilities and that also 
un size. These 
include ile properties, hardness 

} 


bend p rt nov roperties m 


pact properti | fatig endurance 
limit 

Data ar resented chiefly by the 
use of graphs to supplement the text 


Complete tabulated data and flow 


curves are given in the appendixes 


Electrical Circuits 

Cuar.es S. Sisxinp, Assistant Profes 
sor, Purdue University. 93 x 64 in., 
516 pp. Published by McGraw-Hill 
Book Co., 330 W. 42 St., New York 
36, N. Y. $6.75 


This text is concerned with funda 
mental principles of electric and mag 
netic circuits for the student who 
wants to prepare for advanced studies 
in machinery, power distribution sys 
tem electronic circuits, control 


(Continued on page 457) 
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you can get this 
brilliant finish 


directly on 


zinc die castings! 


“ta electroplating --no 
mechanical finishing! 


PART AS CAST 


WEW cl 
Giryi> (Cast-Zinc-Brite) 


brightens zinc die castings by chemical 


polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem- 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—Lower mechanical! finishing costs are 
possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU wheat Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, ccil in your Iridite 
Field Engineer. He's listed under "Piating Supplies” in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 





Built to your EXACT specifications... 


Over the years, Sutco has proved its ability to 
design and build — economically and with pre- 
cision — fractional horsepower motors to meet 
their customers’ every need...and to meet their 
exact specifications. Whatever your requirements 
in shaded-pole or permanent split-capacitor, 


fractional horsepower motors — Sutco can meet 





them. Refer your motor requirements to our staff 
of competent sales and product engineers for the 


most economical recommendations. 


Write to: Sutco, Original Equipment Division. 


UuIrco 


ORIGINAL EQUIPMENT 


ay 
4 


THE ©. A. SUTTON CORPORATION, 


All Sutco employees MUST prove their ability through 
dexterity test, aptitude test, and preliminary training 





There is something 
NEW in motors! 


Sutco has added to their standard line 
of shaded-pole motors a complete neu 
concept of permanent split-capacitor 
motor design...the Mini-Lap*..de 
signed to set new standards for min- 
imum motor cost...plus higher 
efficiency ...ratings through 4 H. P 


Sutco Standard Shaded-Pole Motor 
Ratings Are: 

@ 2Pole — upto %» H. P 

@ 4Pole — upto, H. P. 

e@ 6 Pole — upto 4 H. P. 





* Patent Pending 


-- WICHITA, KANSAS 
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Parts molded of C-11 Plastics for 
International Business Machines Corp., New York 22. N.Y 





WhY TBM chose C-L1 pasties jor crict:prriter 


key buttons, platen knobs, space bars, and switch levers 


Typewriter parts that are most on view 
get the most abuse. But they never show 
it on this new electric typewriter But 
tons. kevs switches. and bars are all 
molded of BAKELITE Brand C-11 Plastic, 
a styrene-acrylonitrile copolymer 

C-1] replaced older materials because 
it resists staining by ink, oil, carbon pa 
per, and cleaning fluid. It withstands 
abrasion by operators’ fingernails 

Bakeire C-11 Plastic produces parts 
that are formed with a high degree of 


uniformity and accuracy and do not warp 


or swell The white characters on the 
keys illustrate this feature. The oute 
block of gray C-11 is molded hollow, 
with the character opening through to 
the top. An insert of w hite C-1 1 is molded 
into it from the under side, and formed 
with a slot to fit the key arm. Notice the 
clean details of this two-shot molding 

BAKELITE C-11 Plastics have the com- 
bination of molding accuracy, toughness, 
eye-appeal, and chemical resistance that 
you may want for your product or part 
To learn more, write De pt. PN-145. 


BAKELITE 


BRAND 


C-11 PLASTICS 


See BAKELITE’S exhibit, booths #809, 813, 817, 825, National Plastics Exposition, June 11-15, 1956, New York Coliseum, New York 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [fg 30 East 42nd Street, New York 


17, N. ¥ 


In Canada : Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontari 


The term Bake tre and the Trefoil Symbol are registered trade-marks of UCC 








A LOW COST SOLUTION 
TO ALL AUTOMATIC 
DESIGN PROBLEMS 


AND VALVE 


@ Only One Air 
Connection 


@ Built-in Cartridge 
Valves 


@ Integral Speed 
Controls 


@ Solenoid or Air 
Limit Control 


Immediate Delivery! 


The cylinder-valve combination that is 
complete! A rugged, dependable cylin- 
der ... with sensitive, accurate, versatile 
valving built right in! Ideal for design- 
ing into auto-control setups! Close 
coupled or remote, positive, easy main- 
tenance. Cuts piping costs in half, 
single, simple pipe connection at valve 
end only. Check into Power-Pack today! 


i, - 





Every Designer Should 
Have a Copy of This 


NEW BULLETIN 





( ommama ( ontrols, ine 


2884 Bernice Road, Lansing, Illinois 
(Chicago Suburb) 


GRanite 4-3305 (Lansing) e BAyport 1-7186 (Chicago) 


( 
° ° 
GPLCMMMM LOPE 
ae 

If you're going to be anywhere near the 
Design Engineering Show (May 14-17 
at Convention Hall in Philadelphia) be 
sure to pay our exhibits a visit 

You'll have a chance to explore first- 
hand some of the potentials of glass as a 
more-useful-than-commonly-thought-of 
material 


DESIGN ENGINEERING SHOW 


We'll be on hand to demonstrate 
properties, methods of manufacture - 
and to answer your questions 


pP.s. If you are not going to be at the 
show, wenc your way to New York 
State’s picturesque Southern Tier some- 
time this Spring or Summer and visit the 
Corning Glass Center. Here also may be 
seen some of the newest uses for glass 
as well as the oldest. Drop us a note and 
we will be glad to send you a preview of 
what may be seen here 


CORNING GLASS WORKS 


4 51-5 Crystal Street, Corning, New York 


G oeaung weatch wtdeiacch i Gless 





SPECIFY 
CADDY 
TOGGLE CLAMPS 


FOR 


LONGER LIFE 
MORE PRESSURE 
FASTER ACTION 


Send for your FREE 1956 Template catalog today 


|cappy. 


is [ erico Products. inc. 


Erico Products, inc. 


Ctlevetand 3. Onrio 


IN CANADA. ER NCORPORATED, 3571 Dundes St.. West, Toronto 9, Ont 
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New Books continued 


equipment, and other devices of an 
electrical nature 

The material is divided into two 
major parts; one deals with circuits in 
d-c systems, while the other is con 


hermoi 
mwataitela 
Mtelictatel cs 


cerned with circuits in a-c systems. 

rhe presentation of electric and 
magnetic circuits involves a blending 
of descriptions and rigorous-mathemat- 
ical analyses. Emphasis is placed upon 
practical applications and operations, 
in connection with which numerous 
examples are worked out to illustrate 
significant points 

Discussions are approached from 
the point of view of circuit arrange- 
ments encountered in the operation of 
practical systems, devices and ma- 
chines. Illustrative examples and 
problems are presented to simulate 
electric and magnetic circuits. In- 
cluded is an appendix of mathematical 
derivations involving the use of the 
calculus. 


Constitution of 
Titanium Alloy Systems 


Max Hansen, Donarpv J. McPuer- 
son, WiiL1AM Rostoxer, Armour Re- 
search Foundation of Illinois Institute 
of Technology. 8 x 104 in., 251 pp, 
paper bound. Published by the U. S. 
Dept. of Commerce, Office of Tech 
nical Services, Washington 25, D. C 
$8 

With the advent of titanium and 
its allovs as potential engineering mate 
rials, there came a realization of the 


need for fundamental information, 
particularly phase diagrams, as a pre- 
requisite to fruitful alloy development 
Accordingly, during recent years the 
constitution of many titanium alloy 
systems has been studied. Much of 
this work has been conducted under 
the sponsorship of government agen- 
cies, including the Wright Air Devel- 
opment Center. In accordance with 
the suggestion of Mr. J. B. Johnson, 
Chief, Metallurgy Research Group, 
Flight Research Laboratory, WADC, 
a project was initiated with the pur 
pose of compiling and evaluating all 
of the titanium phase diagram infor 
mation available to date, as a service 
to government agencies and industries 
active in the over-all titanium program. 
Data on the phase relationships of 
the various systems have been com- 
(Continued on page 461) 
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Do you need brake blocks to stop a 600 horsepower oil 
drilling drawworks...or small friction units to control 
the cycles of an automatic washer’? 


Thermoid is the ideal source for these and many other 
friction and rubber components. For 75 years Thermoid 
has satisfied the varied and specific requirements of design 
engineers for high quality, long wearing, trouble-free Hose, 
V-Belts, Friction Materials and Molded Rubber Parts 


Thermoid multi-plant facilities are big enough to handle 
your largest mass production demands small enough 
to make personalized engineering service more than just 
a phrase. 


Talk over your projects or problems with 
our engineers at the DESIGN ENGINEER- 
ING SHOW, Booth #1023—May 14-17. 


hern 


Thermoid Company 


Trenton, New Jersey 
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IN THIS IMPROVED PRESSURIZATION PUMP 


ONE AETNA BEARING DOES A 
FORMER TWO BEARING JOB 


RESULT: 
A LIGHTER, SMALLER PUMP WITH 


FEWER PARTS PLUS /MPROVED 
PERFORMANCE AND RELIABILITY 


This recently improved variable displacement 
piston type pump packs more power in less space 
than any other pump made—has, in fact, notably 
higher efficiency with a third less of the weight 
and size of its previous design. 

To achieve this significant miniaturization job 
the pump makers turned to Aetna for assistance 
in ‘“‘shrinking’’ the all-important anti-friction 
bearing units. You see the result here: one 
special, space-conserving Aetna thrust bearing 
tailored to do the job that formerly required two 
conventional-size angular contact bearings. 

This example of how Aetna is helping industry 
compress its products into smaller, cost-cutting 
dimensions is not at all exceptional. For 40 years 
solving difficult friction problems to help make 
good products better has been one of Aetna’s 
most intensified engineering activities. 

We invite you to use that wealth of specialized 
engineering knowledge whenever you have a ball 
bearing, roller bearing or precision parts problem 


Cross sections showing comperative size of present and previ 
ous beorings. When conserving spoce is important (as it is in 
overything ceronavtic) dimensional sovings like this are real 
contributions te the avietion industry. Could your product 
benefit in the same way? 


AETNA BALL AND ROLLER BEARING COMPANY 


Division of Parkersburg-Aetna Corporation 
4610 SCHUBERT AVENUE . CHICAGO 39, ILLINOIS 
Manvufecturers of: Standard and Special Ball Thrust Bearings + Angular Contact Ball Bearings « Radial 


Ball Bearing Mounted Units + Special Roller Bearings + Boll Retainers « Hardened and Ground Washers 
e Sleeves * Bushings « Miscellaneous Parts 
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you can improve your product, cut costs 
with Standard Steel forged rings and flanges 


Here’s why you can be sure of a quality product 

when you specify Standard Steel rings and flanges: 

@ We produce our own acid open hearth steel, 
quality-controlling it every step of the way. 

® Our rolling practice reflects 60 years of experi- 
ence. Controlled cooling and subsequent heat 
treatment assure long service life. 

® Finished rings and flanges are carefully inspected 
to make certain they meet your specifications 
exactly. 

When you specify Standard Steel rings and flanges 

you cut costs because: 

®@ First costs are often lower 

® Final costs are invariably lower. Pieces are rolled 
close to final tolerances, so expensive machining 
time is greatly reduced. 

© We offer extra services—rough machining, finish 
machining, drilling, splitting, parting—that often 


cost less in our shop than else- 

where. 
© You get fast service—no costly de- 

lays to your production schedule 
in addition to rings and flanges, 
Standard Steel Works can furnish 
you with shafts, wheels, gear blanks 
and special shapes. Next time you 
need forgings of any kind, get our 
quotation first. For your copy of our 
new bulletin, write Dept. 8535, 
Standard Steel Works Division, 
BLH Corporation, Burnham, Pa 


STANDARD STEEL WORKS DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western « Eddystone *¢ Hamilton 
*e Lima * Electronics & Instrumentation * Madse 


Peiton * Loewy-Hydropre bd tandard Stee! W ks 








BALANCE IT with @ 
_NEG’ATOR’ constant-force spring . 








A REAL 
NEG'ATOR is the name of a new kind | . 
of spring —the coiled-band spring that 4 PAC ' SAVE R ' 


extends many times its original size 
without the increasing force common 
to conventional springs. 

One of the natural uses of the 
NEG’ATOR Spring is counterbalancing 
without mass— vertically as illustrated, 
or horizontally. Using the NEG’ATOR 
Spring, the design engineer can elim- 
inate dead weights or linkages and 
gain space, freedom of motion, re- 
duced over-all weight, simplified 
assembly 

For example, each of the NEG’ATOR 
Extension Members used back-to-back 
in the illustration measures about 
1 inch in diameter when coiled. They 
will counterbalance a 12 lb. weight 
over about 40 inches of travel. The 
only force required to move the weight 
is that required to overcome friction 
in the mechanism. There is no inter- 
coil friction in the NEG’ATOR Spring. 


the new wahhy elficeut— 
a ae 


NEG’ATOR Springs in extension or 


motor form are versatile in counter- 
balancing functions—are now being ADVANCE TQ 
used to balance light tank floats in 
sensitive liquid-level indicators and MINIATURE RELAY 
fire doors and other heavy equipment. ¢ 
Extensions range to over 20 feet 

Used as an extension spring, a 
motor, band, clamp, or clip—this 


revolutionary new constant-force com- Only 94 cu. inches in size—vet it 


carries 3-amp. loads in the 4PDT 


combination. It’s available up to 
mechanical design by doing what 6PDT. and with class “H” 
springs have never done before 


ponent upsets all previous spring 
principles, opens a whole new field of 


insulation. 
These and other func- . 
it’s extra efficient, too, having 


only one air gap in the magnetic 
assembly. By spring-holding the 


tions of Hunter NEG’ a- 
TOR constant-force 
springs are described 
in Bulletin 310N “The armature rigidly in place, and 
using cross-bar contacts, all align- 
ment problems are eliminated. 
Insulation is inorganic, hence there 
is no gassing or bubbling 


The ADVANCE T@ telephone type 
operates on 90 milliwatts or 

less. Withstands 10G vibration 
(10 to 55 CPS). Ambient temp- 
erature range: —55°C to +125°C. 
Life expectancy: 1,000,000 cycles 
with cross-bar contacts. Open and 
hermetically sealed types. Write 


at — Gg : at or for details. 
te) ELECTRONICS DIVISION 


ELGIN NATIONAL WATCH COMPANY 


FOR RELAYS 


~ 2 
i. HUNTER SPRING COMPANY as os neat Oren, Cates 
5 Spring Avenue, Lansdale, Pennsylvania 


Story of the NEG’ATOR 
Spring.’’ Send for a 
copy. 


NGSe STAMPINGSE e+ TEST APPARATUS 
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New Books 


continued 


piled from the published literature 
by preference, when the work appears 
in this form, but also from unclassi 
fied reports of various institutions to 
government agencies, when the work 
is available only in this form. In the 
latter case, some of the investigations 
from which data were taken are, at 
the time of this review, still under 
contract. 

The information available as of 
March 1953 relating to the constitu 
tion of 48 binary and 22 ternary 
titanium alloy systems, including 
crystal structures, is compiled and 
evaluated. Introductory sections on 
the significance of phase diagrams in 
gencral and on possible types of binary 
titanium phase diagrams are included 
In an appendix, lattice parameter 
curves for terminal and intermediate 


solid solutions are presented 


Dictionary of Color Names 


8x 104 in., 158 pp Published by Na 
tional Bureau of Standards, U. S 
Dept. of Commerce, Washington 25, 
D. C. $2 

The end result of four years of re 
search and study, this dictionary not 
only includes color names from the 
various fields of application but also 
relates all the names listed to a com- 
mon, fundamental system of designa 
tion. It lists 7500 individual color 
names and defines them in simple, ac 
curate terms that can be easily unde 
stood by persons working in different 
fields 

Listings are arranged in such a way 
is to permit anyone to translate rapidly 
ind accurately from one color vocabu 
lary to another. For example, the 
dictionary shows that griseo-viridis 
from biology) is equivalent to ser 
pentine (fashion) to mint green (mass 
market), and finally to light green 
ISCC-NBS color designation). The 
terms used to designate colors repre 
sent a refinement of a method out 
lined originally by the Inter-Society 
Color Council and developed by the 
NBS in 1939. These color designa- 
tions are precisely defined in terms of 
the standards of the Munsell color 
system, and the designation for any 
color may be read quickly and conven 
iently from color-name charts 

Circular 553 is made up of four 
(Continued on page 463) 
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GRR Plastic MOLDING 


to critical engineering specifications 


American Insulator specializes in molding precision plastic parts 


that reduce final assembling and finishing costs for manufacturers 


Since 1916, Aico molded plastics have helped many of America's 
leading industries attain product improvement, quality refinement 
and reduction of manufacturing costs. Aico precision molded 
plastics are easily adapted to new or existing designs, and can be 
molded to the most critical tolerances. Aico offers you 3 valuable 
guides that let you decide, in the privacy of your own office, if you 
should convert your product to plastics 
coupon for your copy today. 


Can Aico Molded Plastics Help You? 


then, YOU decide. 
, 


They're free send 


Send for these free guides 


¥e 


AICO PLASTICS APPLICATOR... to ting a single, fully equipped 
tells at a glance which plastic is best molder lls how to avoid annoyance 
suited for your product, and how it and waste of split responsibilities 
should be molded. REINFORCED PLASTICS BOOK... 
AICO FACILITIES BOOK... describes tells all about these amazing new ma 
equipment needed to provide a com-_ terials that are strong as steel—light 
plete molding service. A valuable guide as alumir 


AMERICAN INSULATOR 


CORPORATION 
NEW FREEDOM, PENNSYLVANIA 


A complete plastics molding 
service including engineer- 
ing, mold building, com- Reinforced Plastics Book 
pression, transfer, injection 

and cold molding plus the 

molding of reinforced 

fiberglas. 


Send me the Aico literature checked Aico Plastics Applicator 


Aico Facilities Book 





GOOD NEWS FOR 
TURBINE SPECIALISTS 


If you are a turbine specialist, turbomachinery engineer —or interested in any 
phase of the design, development testing or manufacture of large, liquid-pro- 
pellant rocket engines— we can offer you some outstanding job opportunities. 

We are one of the country’s leading manufacturers of rocket engines for the 
Armed Services and the missile industry, with a 10 year backlog of experience 
in all phases of rocket engine development and manufacture. 

New engine designs, new pumps and the powerful turbines to drive them, 
and the testing of completed engines to meet the rugged requirements of space 
flight are just some of the interesting phases of our work. 

What’s more, we offer you the added attraction of working and living in the 
beautiful San Fernando Valley in Southern California. It’s to your advantage 


to write immediately. 


Thermodynamicists—To analyze and 
develop high speed, subsonic and supersonic 
turbines. Aircraft jet engine or industrial 
steam turbine experience desired 
Turbomachinery Engineers —To work on 
the analysis, design and development of high 
speed rotating machinery. Openings are 
available for specialists in Gearing, Bear- 
ings, Rotating Seals, Subsonic and Super- 
sonic Turbines, Centrifugal and Axial Flow 
Pumps and related mechanical activities. 
Analytical and Experimental Develop- 
ment Engineers—With background in 
Thermodynamics, Aerodynamics, or Hydro- 
dynamics, to work on subsonic and super- 
sonic turbines, radial and axial flow pumps 
and other problems associated with high 
speed rotating machinery. 

Engineers— Mechanical and Aerodynamic 
Engineers with experience on compressors, 


Write Mr. Grant Baidwin, Rocketdyne 
Engineering Personnel, Dept. 596 PG, 
6633 Canoga Ave., Canoya Park, Calif. 


turbines, high speed axial flow and centrif- 
ugal pumps for analysis, design and experi- 
mental development work on high speed 
turbomachinery 


General Mechanicai Design of components 
of high speed rotating machinery such as 
gears, bearings, rotating seals, hydraulic 
drives and transmissions, turbines and 
pumps. 


Hydrodynamicists for analytical and ex- 
perimental development work on centrifu- 
gal and axial flow pumps 


Aerodynamicists and Thermodynamicists 
for analytical and experimental develop- 
ment work on high speed subsonic and 
supersonic turbines 


Stress Analysts with experience on high 
speed turbomachinery. Background in gas 
turbine and jet engines preferred 


ROCKETDYNE IR 


(L2oe€greres Oo Ff P OW EE R ro R Oo S PACE 
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continued 


rts. The first t describes th 
techniques for determining the ISCC 
NBS color designations for the colors 
of different types of samples. Next 
come the olor-name harts 
which the designations are 
The third part lists all of 
names studied in groups 
synonymous or nearly so; there 
groups, one for each of the ISCC 
NBS color designati Ihe last part 
which might be called the dictionan 
proper, is an alphabetical list of all of 
these color names, together with thei 
designations in the ISCC-NBS system 
With each color name is given a code 
letter indicative of the field in which 
it is used. After each ISCC-NBS 
designation defining a color nam 
number referring to the section in t 
third part where all synonymo | 
names will be found 


Elevated-Temperature 
Properties of 

Carbon Steels 

84 x 11 in., 63 pp, paper bound. Pub 
lished by the American Society | 
Iesting Materials, 1916 Race St 
Philadelphia 3, Pa. $3.75 


} 


his report is a graphi 
of the elevated-temperat 
data for carbon steel 
summary curves for « 
0.2 per cent offset yiek 
cent elongation and red 
stresses for rupture 
000 and 100.000 h 
creep rates of 0.0001 and 0.00001 per 
cent per hr (1 per cent in 10,000 and 
100.000 hi 

Chis is one of a series of reports pre 
pared under the auspices of the Data 
ind Publications Panel of the ASTM 
ASME Joint Committee on Effect of 
lemperature on the Properties of 
Metals 

Che primary sou f data for this 
ged 
in the evaluation of metals for ek 


ited-te npcrature Vi Howe a | 


) 7 


r+ +} 
report were tne ia rat ics Cnga 


to make this report more complete, 
data have been taken from trade bulle 
tins and the published technical litera 
ture. Data sheets have been prepared 
from the data taken from these sources 


luded with tl 


ind are includec t 


he data sheets 
contributed by thi crating labora 
} } 


tories. The source of the ita 1S given 


(Continued on page 465) 
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‘My tension mounted. 
Twas pulled this 











Pastis metal problems and prescribing cures 
is a job for specialists. Riverside metallurgists are specialists. 
They have the solution to almost any non-ferrous alloy 
problem you can name—whether it’s tension or temper, 
fatigue resistance or surface finish. 


They are on call for consultation at any time. 


THE RIVERSIDE METAL COMPANY DIVISION 
H. K. PORTER COMPANY, INC. 


Riverside, New Jersey 
Philadelphia « East Orange, N. J. « Rochester, N. Y HE 


Hartford « Cleveland « Chicago « Detroit 
PHOSPHOR BRONZE AND NICKEL SILVER SHEET, STRIP, WIRE AND ROD 


463 








another fit 
Mf you build MOLCOTE metallized ceramic coating 


PRODUCTION EQUIPMENT 
compare this pressure switch 


use with 
all types 


for RUGGEDNESS, of hard 
DEPENDABILITY and COST 


solders! 


Here’s a firmly bonded metal-to-ceramic coated sur- 
face to which a metal or metallized ceramic may be 
hard soldered up to 2200° F! Its versatility permits 
use in a wide latitude of high temperature assembly 
manipulation, and its extreme refractory qualities 
defy the attack of solders of the 

copper-silver, silver, and pure copper 

types. No expensive preliminary 

processing is required. MOLCOTE’s 

solder bonds are exceptionally strong 

to the point of fracture! Like to know 

more? Bulletin 1155 contains all the 

facts. Write for a copy! 


renchtown 2o%csa's 


87 Muirhead Avenue e Trenton 9, New Jersey 


CALIFORNIA REPRESENTATIVE: Edwin E. Starr, 4101 Rhodes 
Ave., North Hollywood, Cal. STanley 7-5879 


* With calibrated dial 
(can be set visually 
without gauges) . 
Without dial $16.50. 


Both prices less the usual /ncreace youwr Lificiency / 
quantity and trade discounts. : 
ALVIN LEAD HOLDER 


- — | and LEAD POINTER 
WE BUILD IN WE DON'T USE . ++ precision designed for you! 
ALVIN MECHANICAL LEAD HOLDERS 


RUGGEDNESS oe Wy @ Sure-grip mechanism prevents lead from 


slipping or turning @ Push-button, coil spring 


No. 5020 
No. 5021 








Can take surges— action quickly adjusts lead to desired length 
(High proof pressures ) LINKAGES & @ Perfectly balanced, featherweight bar- 
Continuous operation— BEARINGS rel of hard rubber ... fits hand comfort- 
( Millions of cycles ) Which wear quickly ably for effortless drawing @ Modern 
No sticking— — (cause settings to design in jet black finish and precision 
(in dirty fluid ) drift and switch to made of quolity materials for trouble- 
free service. $1.35 with clip. $1.25 
without clip. 


LABOR & MATERIAL SAVINGS ro ieidlidiatiedl thse deci datnts 


grees-7Bto 9H. $.75pertubeofl2leads. FA ——e 


ALVIN PRECISION LEAD POINTER ee oy 


No return drain piping— 
ee. 

. @ Easy-to-operate. Few eas turn é 
(Sealed piston ) , : ae oe 
Mounts where convenient ae add to your 
. a installation cost (re- 
(Operates in any position, | turn piping). grophite dust @ Keeps hands clean 
Not sensitive to vibration ) Are critical to dirr— @ Fool-proof construction assures 
(pistons get stuck). yeors of efficient service. $1.75 


BARKSDALE VALVES | Send fo 


see your | 
PRESSURE SWITCH DIVISION i ot cng A a 60 page 


$125 Alcoa Avenue, Los Angeles 58, California ALVIN & COMPANY CATALOG 
Ask for bulletins 9612 and C9612. Windsor 7, Conn. 





quickly sharpens any standard size lead 
to precise point desired @ Retains 


No. 5000 
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New Books continued 


on each data sheet. The following 
section headings were used for the 
various groups of data: killed carbon 
steel (0.12 to 0.17 C); killed carbon 
steel (0.18 to 0.24 C); ASTM A 
201, Grade B, plate steel (0.24 C 
max); ASTM A 106, Grade B, pipe 
steel (0.30 C max); killed carbon 
steel (0.27 to 0.58 C); aluminum- 
killed steel; open steel (rimmed or 
capped): miscellaneous carbon steels. 


Compact Heat Exchangers 
W. M. Kays and A. L. Lonpon, Pro- 


fessors of Mechanical Engineering, 
Stanford University. 84 x 11 in., 156 
pp. Published by National Press, Palo 
Alto, Calif. $5. 


A treatment of compact heat trans- 
fer surfaces, including all of the types 
in use today. Types of surface dealt 
with are: 1) tube banks, including 
both circular and flattened tubes, with 
both inside and outside flow; 2) plate- 
fin surfaces, with a variety of fin types; 
3) finned tube surfaces, with both 
circular and flat tubes and various 
types of fins; and 4) screen and 
sphere matrix surfaces. In all, basic 
heat transfer and flow friction test 
data are presented for a total of 88 
surface configurations 

In addition, the authors consider a 
number of analytical solutions for 
abrupt contraction and expansion pres- 
sure-loss coefficients, laminar-flow heat 
transfer in circular and rectangular 
tubes, and the effects of temperature- 
dependent field properties on heat 
transfer and flow friction 


Standards of the 
Hydraulic Institute 


84x 1] in., 234 pp. Published by Hy- 
draulic Institute, 122 E. 42 St., New 
York 17, N. Y. $4.75 

This tenth edition nstitutes a 
complete revision and rearrangement 
of the format and the engineering data 
contained in earlier editions. Publi 
cation culminates over two years of in 
tensive engineering study and research 
to insure that the contents constitute 
the most-up-to-<date consensus of out- 
standing hydraulic pump engineers to- 
day. 

The tenth edition has five sections. 


(Continued on page 466) 
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invitation to Vibration 


...the Calidyne way 


The harmful, often destructiy 
are familiar to all. They spoil product 
performance, impair structure and frequent 
plete collapse. The basic idea behind Calidyne is to har- 
ness this destructive force by constructing equipment 
that accurately produces, measures and controls vibration 


In eight years, the successful growt 
pany and the acceptance of its electrodyna 
systems has been almost phenomenal. An 
of three has grown into a group of more than 
skilled, creative people. Operations once carried out 
old garage are now contained in a new and modern pi 
built expressly for Calidyne. Custom-bu Calidyn 
Shakers, ranging in force output fron to 000 pounds 
rotary and electronic power supplies; equipment for 
monitoring, measuring and cycling test 
laboratories on production lit 
grounds. Through “brute force’’ sh 
sponse determination and fatigue 
tems have helped turn vibration fr« tructis 
into a constructive one. More reliable components and 
instruments for aircraft, missiles and mobile equipment 
have been primary benefits. Valuabk 
mechanical structure design ... da 
and mechanical noise reduction, are 


Today, Calidyne looks forwa 
wider applications for its products 
more and more. You are invited 
portunities now exist at Calidyne f 
engineers in electronics, mechani 
Technicians and production peopl 
you are interested in this specialized, « 
ing work, along with the social 
benefits of good suburban living in W 
touch with us. Address D. R. Simond 
Company, 120 Cross Street, Winchester 








CALIDYNE 


120 CROSS STREET, WINCHESTER, MASSACI 


“ ay ~ 
. ¥ “ 2 


- * % . 
eS ye th, Heal 
a oe ve . 
ae, ' Sh ene a 








New Books continued 
UNITED STATES RADIUM CUSTOM-MADE UNITS FOR RESEARCH on PS £ 
CORPORATION PROCESS CONTROL — PRODUCTION os ast St — mies G1 


Institute and a 


serves you from RADIATION SOURCES brief history of the series 


. ice Gauging trons preceding this tenth ed 
EAST Calibration Three sections are , 
F eet lonization ively, to the 
MIDWEST Cl rt these 
41624 W. Washingt Bivd 1 uniform manner to 


: fication, nomenclature 


EST EDGE-LIGHTED PANELS rating, testing and instructions for ji 


Aircraft Control and stallation, operation and m inte nan 
i f Slectrenic Equipment Ol spe ial interest is the addition to 
DA he centrifugal pump section of a 
L Ltd prehensive listing of part name 
Over 120 part names 
Toronto, Can * < included, covering the parts of double 
EUROPE “ ion, multistage, end suction, clos« 
16 Chemin Krie PLASTIC DIALS “4 ) ee 1 and axial flow pumps for both 
tzerlanc Aircraft Instrument 9 ‘ iorizontal and vertical arrangement 
Electronic Equipment Sim | sectional drawings of 


ised to illustra 


CANA 


R 


METAL DIALS, PANELS AND NAMEPLATES popes 
ISOPTOPE ACTIVATED LIGHT SOURCES ee eee 
LUMINESCENT MATERIALS liquid 
STATIC ELIMINATORS 

TV PHOSPHORS 

X-RAY SCREENS 








for heavy industria 


use; operates with 
root or knee 


Switching Relay Design 
Perk, Jr. and H 


nical Staff. Bell Telep 
7” “COMPACT” | | oratories, Inc. 9} x 6} in 
Visit our for every Foot Switch = he ] hy dD \ mn Nost 


“SENIOR” “CLIPPER” 
Foot Treadle Switch Foot Switches; 2 mode Mo- 


ma ’ ’ 
Alexander St. 


exhibit industrial 
need... 


at the look to 


Design set 7 : . .P : ; : 

Engineering LIN EMASTER ed arsine fo vedo 

Show _ * book and design manual for 
AMERICA’S FOOT SWITCH LEADER gine 


. 4 lay I css l l Ck 

BOOTH for the switch Write for Bulletins and Prices. witching rela “i ential ¢! 
TY mt , , Hy ; ; 

that serves Let us quote on your nents in a wide variety of automatic 


3 1 4 you purpose best! switch requirements. pparatus, computing device 
I nmuni OI systems Chi 
LINEMASTER SWITCH CORP. “\ocmeste*erese afresh analytical ap 

ontinued on page i 
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featuring: ~ 

2 100 to 1 speed range 

© from a-c. circuits 

© Ya to 4 hp. 

@ current limit control 

@ IR drop compensation 

© Reliance “sealpack" construction 


¢ Available in three models . . . voltage control, 
current control or tachometer regulation 


Designed for winder drives, feed drives, test stand drives 
and all other types of drives requiring wide range speed RELIANCE 


D-1522 


control and precise regulation. 
Write for bulletin D-2501 Vx 5 


See us in Booth No. 220 at the Product Engineering Show aathea 


RELIANCE -ncitane cet 


DEPT. 305A, CLEVELAND 10, OHIO + CANADIAN DIVISION: WELLAND, ONTARIO 
Sales Offices and Distributors in Principal Cities 
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How Chace Thermostatic Bimetal 


actuates the 





PACE Thermostat 


Products of Pace, Inc. 


Mansfield, Ohio 


Pace, Inc. manufactures a full line of positive make and break 
thermostats having cn operating range from 100°F. to 650°F., 
with differentials from 2 to 8 degrees F. 


Their special design incorporates a steatite adjusting pin 
which eliminates wear and lost motion from repeated adijust- 
ments which may often cause jump and drift in calibration. 
A positive locking clip of stainless steel holds bumper button 
tightly to bimetal blade at all operating temperatures to 
prevent creep and frying of contacts. All parts are protected 
for maximum resistance to corrosion and are enclosed in plastic 
envelopes for shipment and storage. 


How it works—!n a normally closed circuit position, ambient 
temperatures in excess of the thermostat’'s calibrated rating 
cause the sensitive Chace Thermostatic Bimetal element (A) to 
deflect upward so that bumper button (B) bears on contact 
blade (C) opening circuits at silver contacts (D). Circuit is 
automatically closed when temperature is again normalized. 


Chace Thermostatic Bimetal is available in 29 types, in 
strip, in coil or in complete elements made to customer 
specification. Write for our brand new, fact-filled 44-page 
booklet, “Successful Applications of Chace Thermostatic 
Bimetal,”’ containing interesting uses of bimetal, formulas, 
calculations, etc. 


Pe ee 
Theunortalic Bimeltal 


1607 BEARD AVE., DETROIT 9, MICH. 


fT iosedcelhiadlondla wertivaion, deviated 
est 


eee gd Go oumernaaied 


; Simplex & Duplex 
SEPARATORS 


“Listed by 
@) Underwriters 
Laboratories 


a “2 fa LIFTING 
JACKS 


Kraiss| Class 72 duplex 
separators are designed 
so that you don’t need 
to use a lifting jack to 
raise the rotary plug 
valve. The valves are de- 
signed to a sufficiently 
wide angle taper sO 
that the plug does 
not wedge on its seat, 
through wear and use. 


Grit, scale and extrane- 
ous abrasive matter set- 
tle on the seat face, 
from using a_ lifting 
jack. Then, when the 
plug is returned to its 
seat and the valve ro- 
tated, the seat is galled 
and scored. This termi- 
nates the serviceable 
life of your separators 
and skyrockets your 
maintenance and over- 
haul costs. 


Complete range of sizes 

from 144" to 6 pressures to 
500s psi Cast-iron bronze 
steel, stainless-steel, aiso alu 
minum mone! or special 
metals to your specifications 


Bulletin A-1214 gives full dota 
—write for your copy today! 


KRAISSL* 


289 Williams Ave., Hackensack, N. J. 


ee ee 
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New Books continued 
proach in developing design relations 
of the mechanical contacting system 
and the actuating electromagnet of a 
switching relay, leading to an inte 
grated treatment of dynamic perform 
ance. Procedures are given for evalu 
ating characteristics of an existing 
relay and for predicting those of pro 
posed design 

rhe treatment of pull and megnet 
ization characteristics is based on re- 
lations between electromagnet field 
energy and its mechanical output. 
Energy relations are used in analyzing 
dynamic performance for design of 
high speed and time-delay electromag 
nets. Heating relations affecting coil 
design and capability and dependence 
of speed and sensitivity on coil di 
mensions and characteristics are de 
veloped 

Mechanical requirements of elec 
trical contacts are reviewed, and pro 
cedures developed for designing con 
tact springs and actuating members 
An analysis of force-deflection and vi- 
bratory characteristics of spring sys 
tems and relay Structures is given. 
hese topics include methods of meas 
urng parameters determining per 
formance, means for estimating them, 
and optimum choice of parameters. 


A Survey of 
High-Speed Printers for 
Digital-Computer Output 


PB 111615, 8 x 104 in., 18 pp, paper 
bound; available from United States 
Dept. of Commerce, Office of Tech- 
nical Services, Washington 25, D. C. 
$0.50. 


Current and anticipated applica 
tions of automatic digital computers 
require the printing of computer out 
put at high speeds comparable with 
the speed of generation of output. 
Electric typewriters, such as Teletype 
or Flexowriter equipment, have been 
satisfactory in many cases in the past 
Where two or three times their speed 
is required, it has often been practical 
to use several of these machines in 
parallel. 

If it is required to increase print 
ing speed by a factor of 10, 100, or 
1000, one must look to the recent 
developments in high-speed printing 
Basic considerations are printing 
speed required; money which should 


(Continued on page 470) 
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INSURE TOP astevnenr 


Performance 
Pi died jewel assemblies 


Slip-Ring 
or Wound Rotor 


Totally Enclosed 
Fan Cooled 


Motor-Generctor 
Sets 


Made under rigid quality-control throughout manufacture. Bird complete jewel 
assemblies come ready to install . eliminating 
rejects . . . cutting costs. 


. saving production time . . 


Bird jewels are custom mounted to your specifications, by skilled craftsmen. 
All assemblies are thoroughly inspected corefully packaged . . . shipped 
to meet critical production schedules 


And the cost — far less than trying to make the some assemblies in your own 
plant — actually only pennies to insure perfect performance for your 
instruments. 

Why not discuss the use of jewel bearings or special assemblies with the Bird 
engineering staff — they are always ot your service for all types of jewel 
bearing problems — no obligation of course 


For information on Bird Jewel Assemblies write for Bulletin 5. 


Over 40 years of serving industry with Quality jewel bearings 


ME Gd &,Co., Inc. 


1 Spruce Street, Waltham 54, Mass. 
SAPPHIRE AND GLASS JEWEL PRE N GIA 
JEWEL MOUNTING AND 


GRINDING, 
SAPPHIRE STYuil 


et the facts on 
a: 


BALL-BEARINGS 
40°C. RISE 
MARBLEIZED 
INSULATION 
SPLASH- 
PROTECTED 


1/6 to 125 HORSEPOWER 

All Marble-Card STANDARD motors have 
these wanted features —all are available with 
both old and new NEMA frames at same price 


@ASK FOR NEW CATALOG 55-1 
CHARTER NEMA MEMBER 


ees) MW ARBLE-CARD ELECTRIC CORPORATION 
@ GLADSTONE, MICHIGAN 
AFFILIATED WITH 





MARBLE-ARMS CORPORATION 











NOW! 


ON THE SHELF! 


SINGLE SPIDER 
GEAR DIFFERENTIALS 


by FORD 
INSTRUMENT 


AVAILABLE IN FOUR SIZES: 


8 ¥%,", and \%%" Shaft Diameters 


GUARANTEED 
SHIPMENT WITHIN: 


(WITHOUT END GEARS) TYPE 


} WEEK for units with set shaft A 

lengths* 

3 WEEKS for units with shaft 
lengths to customer B 
specs 

(WITH END GEARS) 


4 WEEKS for units with stock end C 
gears 
« WEEKS for units with end gears D 
to customer specs 
(SUBJECT TO PRIOR SALE) 
*Note: 4’ unitsare not stocked with set shaft lengths 
Ford Instrument produces 
single spider gear differen 
tials to highest military and 
commercial! standards, for 
extreme accuracy in addi- 
tion and subtraction, and in 
servo loop applications 
Seven ways superior. Call or wire W. Mohr, 
Component Sales Division (STillwell 
4-9000) for prices, or check and mail cou 
pon below, stating quantity. Data bulletin 
with performance curves and characteristics 
will be sent with the prices 


Component Sales Division 


FORD INSTRUMENT 
COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Themson Avenue, Leng Island City, N. Y 
Please send me prices on the following 
Circle size of unit desired 

ver sr 
16 Va "6 
category for type of units needed 
Check two if both apply 


B Cc D 


(number) units 


| Company 


| Street 


continued 


New Be 0ks 


} ] 


be invested in printing device; spacc 


iailable; and reliability required 
Other more technical factors include 
printer input required, whether al 
phameric or numeric characters arc 
needed, printing format and form con 
trol, legibility and number of dupli 
cate copies required, and use of low 
cost paper. 

[his book presents a table and de 
tailed characteristics of various m¢ 
chanical, electrical, and _ electroni 
printers. It is intended to make pos 
sible the comparison of high-speed 
printers with regard to their suitabilit 
from the point of view of the fore 
going considerations. It would be ap 
preciated if any printer activities not 
included in this tabulation were called 


to the attention of the authors 


Research in 
Nonlinear Mechanics As 
Applied to Servomechanisms 


PB 111584, 84 x 103, 148 pp, papel 
bound. Available from U. S. Dept 
Technical 


of Commerce, Office of 
Services, Washington 25, D. C. $3.7 


[he application of nonlhi 
chanics to the field of servomecha 
nisms and the development of sp 
cific applicaticns is described L} 
feasibility of combined linear and “on 
off” operation for both instrument 
servos and those having a control 
motor of hp ratings as great as 4 i 


‘ 


proved. The switching criterion fo 


higher ord ystems is developed 
Network synthesis procedures are ap 
plied to the synthesis of a continuous 
controller to replace the discontinuous 
controller used in the dual mode sys 
tem. Circuitry development includes 
evaluation of germanium diodes to be 
used in demodulators for servo work as 
is other types of demodulators. 


Handling and Testing Oil 
Hydraulic Drives and Controls 


A. Dire and O. Wacurter, Niirtin 
gen/Wiirtt. 6 x 9 in., 54 pp Pub- 
lished by Springer-Verlag, Berlin W 
35, Germany. DM 3.60. 

Mr. Diirr, one of the authors of this 
treatise, is known to Product Engi- 
neering readers for his articles which 
appeared in the December 1955 and 


(Continued on page 473) 


problem 7 


Visit us at 


BOOTH 
1000 


at the Design 
Engineers Show! 


We're happy to help you 
solve your timing problems! 
We can show you how a 
Mark-Time time control unit 
can increase the utility, ver- 
satility, and sales appeal of 
your next design. 


et 


May, 1956 


Product Engineering 





or fire plug 


alve seat f 


main Vv 


t 
cast pegs ber 


Sand 
easily, covsing 


fire plug operation 
could 


mproper 
Full 
not 
line pressure 
tained Me 


be main 
ing often uncoY 
blow-holes causing 
Switched to brass 
wi 


for 


jects 
jec higher 
forging = 
strength dense 
nees reduced 


structure 


closer toler a 


over-all costs 


smission 








base for TV si 


and blow holes 


rosit 
Po Y “ caused 


in sand cast pe x 
high standing — . 
loss of power feeding 

to TV trans” 


through base or 


itting tower 
, end of 


ble e e ear 
| his f quired tec 
ca : » 
g down whole ass¢ wv 
“ b ‘ 
y ; p cos 
bl at considera sle c 
h tron 
jense ror 
Switce to gens s 9g 
eli ated 
limine 
ging 


ge 


rejects 
for 


ane 
and power le 





ioe: casti 
°F from sandcastings 


re . to brass forgings 
Jt = 


& 


Tit 


METAL MANUFACTURING COMPANY 


Bellefonte, Pa. Offices and Agencies in Principal Cities 








er lid and register box 





water met 


Titan brass forgings are more easily drilled, 
tapped, broached and milled than are sand cast- 
ings. Fewer machining rejects result. Forgings 
are hot-pressed quickly, are denser, tougher and 
stronger. Moreover, brass forgings have a 
smooth beauty and warmth not obtainable in 
sand castings. Scrap is reduced. Some machining 
operations necessary on sand castings are ac- 
tually eliminated by switching to accurate- 
dimensioned forgings. Getting down to brass 
tacks, what this means to you is lower costs and 
a better product by switching to Titan hot- 
pressed brass forgings 

Send us a sample, drawing, and production 
quantities of sand-cast assembly parts you now 
use. We'll quote you on changing to brass 
forgings. 

If you want more data on Titan brass forg 
ings, send coupon below 


Dept. ® 


Titan Metal Manufacturing Co., Bellefonte, Pa 
Gentlemen 


Will send soand-cast part and details for you to quote os brass 
forging 


Please send further date on Titan brass forgings 


Have Titon representative call 


Name Title 


Company 


Address __. City & State 








@ self-locking 


® vibration-proof 

@ one-piece construction 
@ proven effectiveness 
@ highly adaptable 


@ re-usable 


The upper portion of this precision - made Teenut incorporates 
a V-type notch with the circumference of the barrel compressed 


} 


inwardly toward the axis to form a permanent set This makes it a 


re-usable, prevailing - torque - type, self-locking nut. 


} 


a , , 
It is a One-piece, self-contained unit in which the self-locking device 


is an integral part of the design. No non-metallic materials or stamped 
parts are used so that the V-lock Teenut is not affected by heat or oils 
and has high tensile strength. 

As the V-lock Teenut does not rely on base load to obtain its friction 
grip, it may also be used as a stop nut. (Indentations in base flange 


are welding bosses). 


UNLIMITED VARIETY 
V-lock Teenuts can be engineered in var- 
ious shapes and sizes to suit customer's 
GRIPPING AREA specifications. Can be manufactured in vo/- 
ume... in brass, bronze, stainless steel, alu- 
minum, etc.. . with unified screw threads, 
class 2B, in both coarse and fine thread 
series. Finishes: zinc, cadmium, chrome, 
—_———— NORMAL CLEARANCE parkerized, etc. to customer's specifications. 
Bolt spins freely into nut until it reaches grip- 
ping area. Then, spring action creates strong, 
metal-to-metal wedging force, locking threads of bolt and 
nut together to make assembly virtually vibration-proof. 


Bolt may be removed and replaced many times without 
loss of effectiveness in nut. 


———— EVERY THREAD IS LOAD CARRYING 





The V-lock Teenut is but one of thousands of special purpose fasteners designed 
and manufactured by United-Carr to help speed assembly, cut costs and improve 
product performance. For further information on the V-lock Teenut or for help 
with any other fastening problem, consult your nearest United-Carr field repre- 
sentative or write us for his name and address. 


UNITED-CARR FASTENER CORPORATION 


31 Ames Street Cambridge 42, Mass. 
MAKERS OF FASTENERS 


SEE US AT BOOTH 511, DESIGN ENGINEERING SHOW 
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New Books continued 


January 1956 numbers on the subject 
of hydraulics 

lor anyone who can read technical 
German this is an interesting and in 


formative treatise. In ju pages, 





iuthors cover the basic funda 

iemtals of hydraulic circuits. Even 
those who are unable to read the lan 
guage glibly will get much out of the 
diagrams and charts 

One interesting table is a tabulation 
of twelve common breakdowns or 
troubles, giving the probable causes 
nd also the steps to be taken to cor 

t them. The booklet ends with a 
bhographic list of 36 published | 
ind articles on hydrauli 


Powder Metallurgy 


6 x 9 in., paper-bound, 309 pp 
Published by Organisation for Euro 
pean Economic Cooperation, 2002 P 


St., N.W., Washington 6, D. C. $3 


(he Powder Metallurgy Mission of 
the OEEC is comprised of 28 mem 
bers representing seven [European 
countries: Belgium, Denmark, France, 


“ae ores salad . ; 
Germany, Italy, Netherlands, United Big machine volume and speed 
Kingdom. In view of the wide scope 


of the subject of powder metallurgy, in this compact new 


the mission wa ganized into the 


following four groups based upon 
technical interest 


Group I—Electrical and magnetic 


materials: hard and soft cores, mag Sturdy, compact, smartly styled, the new medium-priced 
nets Printmaster 810 has everything—easy, low-cost operation, 
] o e hio m wD j 

Group [I—Hard metals: tungsten high speed and big machine production capacity 
ind cobalt p waders. single and mixed It prints and develops in One continuous Operation at 
Speeds up to 40 feet per minute easily handles roll o1 

arbides. > 

. . cut stock as wide as 42 inches. Easy-to-reach controls 
Group I1I1—Refractory materials: a) 
command quick response throughout the machine's entire 
tungsten (wire manufacture) cermets 
Ing . re) cermets; operation Developing and printing sections are automat 


ly ) “mm > ta] ' TCO 
D) Semi-rare meta itamium, Zirc ically synchronized for Simplest operation at any speed, 


hium., 

Group IV—Engincering powders 
ind structural parts: a) iron, copper, 
bronze, stainless steel and aluminum 


Complete diffusion of vapors through exclusive “jet 
nozzle feed” insures uniform, dry, fully developed prints 
Spacious receiving trays automatically stack prints in se 


quence. Electrically welded one-piece assembly stands 61 


o ¢ > , age noe ng? 

powders; b dense steel and non high, 61” wide, 42 deep (including feedboard) 
See and try the Printmaster 810 yourself. Call your 

ferrous parts, bearings, friction linings. er ~y et 
: nearest Ozalid distributor for a demonstration. His num- 
During the tour of just over five . 
pron ” ber’s in the phone book, or write Ozalid, Dept. 0-5,, Johnson 
weeks commencing Oct. 1, 1953, 43 City. N.¥ 


, for descriptive brochure 
visits were made to manufacturing 


plants, university and central research E> 7 y4N | | —_° 

establishments The entire mission 

took part in the 35th National Metal DIRECT |COPY SYSTEMS 
7% 


Congress and Exposition held in 7 COPY / 


] 
I F O 1¢ ‘ 5 mso y , 
Cleveland, Ohio, and — red by the A Division of General Aniline and Film Corporation 


ASM, AWS, Institute of Metals Di In Canada, Hughes Owens Co., Ltd., Montreal 
f the AIME, and the Society for 
Non-destructive Testing (U,)) ee 

[his is the final report of the Pow ww Got A Printmaking Problem? Call your local Ozalid repre- 


ler Metall M LOOK FOR IT! sentative. His expert advice is yours for the asking—whether 
cier o Ss t : 
IC etallurgy ission Or not you now own or plan to buy Ozalid equipment 


4 
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ate 3 valves best triend 


Let's face it .. . dripping, leaky valves are just not 
socially acceptable . . . so, we designed the new 
Hoke bar stock needle valve with an O-ring stem 
seal—to give it the right start in life. Result—a 
seal that will pass a helium leak test and no leaky, 
messy packing adjustments—ever. No friction 
either (even at high pressure)}—you can operate 
the valve with a fingertip touch. There's a new, 
self-aligning spindle which shuts off tight time after 
time without galling or binding. 


As you can see, the Hoke bar stock valve will con- 
tribute ease of operation, low maintenance cost and 
neat appearance to your equipment—hydraulic, 
pneumatic, instrument panel or test stand. It's avail- 
able from stock in a wide range of sizes (¥e" tos” 
pipe) and materials (carbon, chrome or stainless 
steel and brass) panel mounting, too if you 
need it. We'd like to send you our Bulletin. 


P.S. We've just published a new wall chart on Hoke 
valves with valuable information on valve sizing 
and corrosion resistance. May we send you one? 


HOKE 
INCORPORATED 


Fluid Control Specialists 
197 S. DEAN STREET, ENGLEWOOD, N. J. 








Get this 
Valuable Guide to 
PUSH-PULL REMOTE 
CONTROLS 


40-page 
Illustrated 
Remote Control 
Catalog 


Here is a valuable 

technical guide that can 

give you important background 

information toward solving your remote control 
problems. The various basic flexible and rigid con- 
trol combinations, locking devices, fittings, etc., are 
shown together with information on the custom 
manufacturing of controls to your specifications. 


Write Today 


ARENS: controts, inc. 


2013 Greenleaf Street, Evanston, Illinois 


Light metais design tips 





Th) cm a3 


Screw thread of helically coiled wire 


NEY 


os, 


Screwed-in bushing 
with locking ring 











Use of screwed-in inserts increases 
design possibilities of magnesium 


Use of screwed-in inserts is another development which makes 
magnesium suitable for an ever widening range of product uses 
Here are a few basic facts about the types of screwed-in inserts 
shown above 

Screw thread of helically coiled wire—This coil type of 
insert is a thread lining made up of a precision shaped helical 
coil of spring wire used between the tapped hole and the mating 
bolts. For best results, coil inserts should be inserted to a depth 
of 2% times the diameter when using heat-treated steel bolts. For 
mild steel bolts, a depth of 144 times the diameter is suggested 

Screwed-in bushing with locking ring—Tubular in shape with 
threads cut in the exterior surface, this insert is installed by 
screwing into a threaded hole in the magnesium part. Used for 
bearings and bushings, it can also be threaded on the inside for 
the attachment of studs or bolts. The strength ratio of inserts 
to bolts or studs should be such that the bolts or studs fail in 
torsion instead of stripping the inside threads of the inserts 

NVhatever your light metals problem, you can count on Magcoa 
engineering counsel and fabricating facilities. Write today for a 
free copy of our Magnesium Design Handbook 


MAGNESIUM COMPANY oF AMERICA 


T METALS FABRICATION DIVISION . EAST CHICAGO 27, INO 


magcoa 


Product Engineering May, 1956 








OUR READERS 


Letters should be addressed to The WIRE | TH 
Editor, Product Engineering, 330 


West 42nd St., New York 36, N. ¥ 





Lubricants 
Containing Solids 


lo the Editor 


Wi 


Our special business is specials... special fabricated wire 
cloth parts made to your specifications. We save you time, 
we save you overhead, we save you production worries. And, 
you get a better part at a lower cost. 


We weave our own cloth . . . your guarantee of quality com- 
ponents. We are fully equipped to do all necessary cutting, 
shaping, fitting, welding, soldering, punching, binding, etc. 


] 


of colloidal 

smaller than the 
be oil and ar ried along ° : ca “ , 

nw a ee song For more information on this “One-Stop” Wire Cloth Parts 
inside 1€ in riodule mMprising a 
the mist. There can be no separation Service, send for our latest Parts Catalog. 
of the colloidal particles out of the oil 
ph ise in this micro-system, and until 


; a ' 
the fog  condens« 


, e 
faces the colloid sraphite do % “s ewark 
t 


ome in contac vith solid su 


NEWARK 
D. G. Weraver 


Face : _ . 
GD Wire Elott 
KEd——Below are Dr. Sternlicht’s co -*." 


ments on Mr. Weaver lett 


in to Nir. Weaver's letter, 1 ) COMPANY 
(Continued on page 477 351 VERONA AVENUE » NEWARK 4, NEW JERSEY 
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Important! 
Specify TEFLON 
by its 
properties! 





TEFLON can provide extraordinary physical, electrical, 
and chemical properties, but these properties cannot be 
taken for granted. 


The method used to convert Teflon powder into fin- 
ished rods, sheets, and tubes greatly affects the quality 
obtained. This quality, in turn, governs the properties of 
the end product. 


So to assure performance, actually specify not only 
Teflon but also the important properties required. 


Two grades of Fluoroflex-T deliver the optimum prop- 
erties you specify for Teflon. 


(1) “Electrical grade” Fluoroflex-T is certified to con- 
form to all important electrical and physical proper- 
ties. It meets the most critical requirements. 

(2) A more economical “mechanical grade” satisfies all 
chemical and thermal needs and offers up to 50% 
greater resistance to elongation under mechanical 
loads. 

Both grades are produced under exacting quality con- 
trol standards and are stress relieved to insure that ma- 
chined parts are dimensionally stable. 

Send for data or better still tell us what specific 
properties are important for your application. 


@ Teflon is a DuPont trademark. Fluoroflex is a Resistoflex trademark 


RESISTOFLEX 


CORPORATION a Roseland, N.J. Western Plant: Burbank, Calif. 


Warehousing Distributors: Western Fibrous Glass Products, Los Angeles, Calif.; F. B. Wright 
Co., Detroit, Mich.; Colonial Kolonite Co., Chicago, !ll.; Industrial Safety Supply Co., Hart- 


ford, Conn.; Lone Star Rubber Co., Houston, Tex.; Flow Products, Inc., Chicago, III. 


COOPER ALLOY 
: } 
* 


Pael-d-tel-) Walel. 


BRIEFS 


@ Edited by GRORGE BLACK 


VALVE CLINICS 


In spite of our belief that the Cooper 
Alloy stainless steel valve offers the 
best in design and operating features, 
we take it to school regularly. This 


“*gchool” consists of continual study 


by field engineers, design engineers 
and by industry itself subjecting it to 
intensive examination and reporting 
their findings at organized Valve 
Clinics. 


Cooper Alloy Valve Clinics have been 
held in dozens of leading plants, in- 
cluding Dow, DuPont, Mathieson, 
Celanese, Pfizer and many others 
Arrangements for such a clinic in 
your own plant may be made through 
our Public Relations Division 


rf 
“FLEX-ALLOY” STAINLESS PUMP 
A new line of stainless steel rotory 
pumps for corrosive solutions, abras- 
ive slurries and fluids which must be 
kept free from contamination has just 
been announced by our Vanton Pump 
& Equipment Division. Called “‘ Flex- 
Alloy” these new pumps in type 304 
or 316 stainless (other alloys on re- 
quest) incorporate the same no-stuff- 
ing box, no-shaft seals, no-gasket fea- 
tures of the popular ‘“‘flex-i-liner’’ 
plastic pump series. Full details are 
given in Bulletin VP561. 
<a 
FAST AND COLD 

On October 14, 1947, the Bell X-1 
made history by flashing through the 
skies faster than sound. Cooper Alloy 
is proud to have been teamed with the 
Glasby Company in helping Bell Air- 
craft carve its notch in history by 
furnishing the 30” diameter, 3” wall 
stainless steel sphere required for 
handling the liquid nitrogen. 


COOPER ALLOY 
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Our Readers Say continued 


to state that in general | had poor 
expenence with graphite suspension in 
il-mist lubrication ipplications. It is 
quite true that satisfactory perform 
ince will depend to a large extent upon 


how well the colloidal graphite can 


emain in suspension, the size of the 
particles, and whether or not the gra 
phite particles ire resistant to coagu 
lation 

“In applications where the lubri 


ant path is complicated and, there 
fore, where there is a pressure drop, 
the tendency for the graphite pat 


le to separate. Thus 1 buildup of 
iphite in one area is often produced 
hich eventually may result in lubri 
ition failure. It is true that colloidal 

raphite increases the heat transfer 

oefhcient, but it is the oil and the 
that take away the heat.” 

Ihe author is not criticizing the 
product made by Acheson Colloids 
Co. or any other mpany, for if the 
product is stable and does not sepa 
ite, it should serve the useful func 
tion of reducing efhcient of  fric 


1 and thus heat generation.’ 
Correction 
l'o the Editor: 

[ wish to inform you that ther 
vere errors in my article, Comparison 
yf Six Lubrication Methods’, in the 
Dec. 1955 issue. I feel they should be 


rected. Below the errors are listed 
1) Page 183, in the list of symbols 
nee ratio; units 
should 1./In. instead 

r in 
size tactor; final term was 


omitted, should read 


og ie 
= w 


ige 188, in the formula near 
the end of the text, brackets 
‘ nitted n the term fol 
wing 
2 NN 


Dr, BeENo STERNLICHI 


Schenectady, N. Y 


More Opinions on 
Germany and the Nazis 


l'o the Editor: 

[ wish to thank you for the reply 
given to Mr. Runken’s letter regard 
ing your article in the January issue, 
“Germany's Amazing Comeback.” | 
was born in Germany and became a 

(Continued on page 479) 
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MOND ILAWD 


WELDING NUTS 
«ee Make Tough Jobs Easy! 


ye TIME! 
po TROUBLE! 
SAVE MONEY! 


If you've got a product involving metal fabricating, 


fastening or assembling, chances are you can use Mid- 


land Welding Nuts to big advantage. 


They come in all sizes for every-sized job. Welded 
to the part or parts concerned, they don’t have to be 


held while bolts are turned into them. Thus man 


can often do the work of two. 


And they’re indispensable when it comes to those 
tucked away, hard-to-get-at places. Welded in advance 
to those inside spots where it is difficult—or impossible— 
for hands or tools to reach, Midland Welding Nuts hold 


fast while bolts are turned into them. 


If you’re a designer, you'll want to know about these 
time and labor-savers, too. Midland Welding Nuts will 
solve and simplify many of your problems, too. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue + Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 


Manufacturers of 


Automobile and Truck Frames ° Air and Vacuum Power 
Air and Electro-Pneumatic Door Controls 






Brakes 
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Small Size Air Pump 
with “Big Time’ Features! 


LARGE VOLUME! 


Saves space —reduces costs — eliminates 
trouble—improves performance 


MODEL K 
3.6 ¢.f.m. Ys hp. 


134" long—12" wide 
INTEGRAL ROTARY “o 
AIR PUMP MODEL K-3 
and MOTOR 7.2 ¢.f.m. Ya hp. 


16” long—15”" wide 
28" Hg. Continuous Vacuum 9” high 
20 Ibs. Pressure 


ae @ @ @ @.9.0.9,.9.0,9.9.0 8.0.9.9.0.0.0.0.¢ 
000006000 LTT TT 











@ Steel wings for long wear 


* Automatic Wing Adjuster 


prevents wing sticking 


© Automatic oiler — requires 
filling only once in 60 to 80 
hours. 


@ Ball bearings for quiet run- 


ning 


@ Fan cooled—may be run 24 


hours a day, 7 days a week 


e Automatic thermal over- 


load protection for motor 
© Noiseless 


@ Inlet filter and ovtlet sepa- 


rator 


© Oil-free air 








Write for folder and prices giving full details. 
Also get 16-page catalog showing other types and sizes. 


LEIMAN BROS.. Inc. eS 3 


107 Christie St., Newark 5, New Jersey 





QOS 


0 


x 


The Product Design Engineer 
can always find a complete 
encyclopedic source of supply 
for component parts, materials 
or equipment in— 


1009000 


)) {} 
eee e8 28. 


AI]! 


() 


Thomas Publishing Company 
461 Eighth Avenue, New York 1 


highly sensitive 
precision switch 


UNIMAX Type WHB-5 


e Low (light ) force 
e High repeat accuracy 
° Long life 


Movement differential + 


0.0005 inch max 


This new series of switches is available with three 
types of over-travel plungers 
Und. Lab. listing: 15 amp. 125/240/480v a- 


Write for data shee! 
TINS aah 
IVES noab, wabkierond, COnNECTICUT 
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continued 


phe ae with EXTRUSION FOR 


many 


aay ak ihe Go sais thee © FELT & TARRANT MFG. CO. 


HARLES S. REHN 


New York, N. 


lo the Editor: 
Having spent th 


ny life until 1937) in G 
ind almost 20 years in this count 
| feel entitled t ymmment on yor 


exchange of lett vith Mr. G. Run 
ken, in the March sue of your n 


ngratulat 


moderate 


made 
moair 


iner 


lo the Editor 
\\ 





CASE STUDY 103 a. ’ New one-piece 6063 1-5 extruded aluminum 

A base, including clip retaining chonnel, elimi 
notes 6 operations. Only requires 4 drilled 
holes and riveting separate locator pieces to 
each end 


Clip strip for 


Comptometer Ac 
cessory Board 
used to hold ac 
counting forms 


Here is another example of how PE Ext 
product quality — this time for Felt & Tar 
of adding-calculating machines 

above, 6 manufacturing operations 

fied, and inventory problems red 


and cut to size as required. These 


LET PE ""EXTRUSIONEERING'' WORK FOR YOU 


> Felt & Tarrant you can use PE extrus 
service to an advantage in reducing costs. Ask 
a PE Engineer to work with you and help you develop 
new ideas to solve specific problems. You can depend 
Decimal Dimensions ~ upon their experience and te 7 nowledge to 
l'o the Editor: eo , save you time and trouble 
t the i : co . fast, individual attention. PE 


service. We manufact 





PRECISION EXTRUSIONS, INC. 


729 GREEN AVENUE BENSENVILLE, ILLINOIS 
PHONE: BENSENVILLE 98 . CHICAGO TUxede 99-1701 


Chicagoland Oldest Most Experienced Alaminum Extruder 


i ¢ g appl 
(Continued on page 481) 
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DESIGN PARTS FOR THE SHAPE YOU WANT—JInvestment Casting can produce 
the most intricately shaped parts with little or no secondary machining required 


CHOOSE THE ALLOY YOU WANT— Investment Castings are produced in any of 
the ferrous or non-ferrous alloys, including magnesium 


USE THE PROCESS WISELY — Give full consideration to weight, dimensions, 
tolerances and surface finishes when designing for Investment Casting. Take 
full advantage of the economies inherent in the process. 


CONSULT ARWOOD ENGINEERS—Arwood casting engineers will gladly consult 
with you on your design and production problems, helping you translate them 


into finished products. Write for the name of your nearest ARWOOD sales and 
service representative 














DESIGN 
FLEXIBILITY 


Parts similar to this stainless steel valve body for an air flow controller often 
require several changes before design is finalized. Due to the relatively low cost 


| of dies and die changes, the investment casting process has proven an inexpensive 
ie and flexible method 














* a y 
o goaete 
 & 


ARWOOD PRECISION CASTING CORP. 
325 W. 44th Street, New York 36, N. Y. 
Plants: Brooklyn, N. Y. © Groton, Conn ® Tilton, N. H. © Los Angeles, Calif. 
“*PIONEERS IN INVESTMENT CASTING'** 


Courtesy Taylor Instrument 


LOOK NO FURTHER 
FOR QUALITY... 


This Taylor Recording 
Thermometer, #+76JM117, is a 
one pen mercury actuated 
recording instrument which includes 
5 feet of BISHOP Accuratus* 
tubing. (Capillary lengths in 
excess of 200-feet are nol 
“uncommon tu he ” the USé 
A ( uratus*® tubing is indicate da) 
And why BISHOP capillary 
tubing? Because Taylor uses only 
the highest quality components 
in its instruments. 
The next time you need small 
diameter stainless steel tubing, 
look no further fer quality 
tubing. BISHOP has it. 
Mechanical—Capillary— 
Hypodermic 
Seamless or Welded and Drawn 
(.008” to 1” O.D.) 
Also, investigate Bishop 
fabricated parts to save you 
time and money. 


Catalog and Prompt 
Quotations on Request 


(B)»- eisuor a co. 


> PLATINUM WORKS 


Stainless Steel Products Division 


Malvern, Pennsylvania 


*Trademark 
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Will stepped-up 
performance 
increase sales of your 
power equipment? 


Specify ONAN 


SHORT-STROKE, LONG-LIFE 





Mode! CCK 
12.9 H.P. 2-cylinder 
opposed 4-cycle 


Gasoline- powered 


Model AJ 
5.5 HP. One-cylinder 
2s0line-powered 

4-cycle 
Onan short-strok« wled eng 
you & combination of performances | 
teristics which an add ypwert S¢ a 
tures to your engine-driven equipment I 
ire designed ior contin s ser 
to run hundreds of hours with mir 
attention Short-stroke ow-friction desig 
extra-large bearing surfaces Ste faced 
exhaust valves. solid Stellite exhaust va 


seats and many other long-life features g 
you a big premium in trouble-free sery 
Onan engines are compact in all dimen 


In we ight, smooth 
They deliver full 
a variety of 


sions, light 
easy starting 
even under 


running and 
rated power 


adverse conditions 


If stepped-up performance will sell more 
equipment for you, you can build in this 
extra saleability with Onan engines at n 


extra cost rite us or call 


D. W. ONAN & SONS, INC. 


4034 Univ. Ave. S.E., Minneapolis 14, Minn 





Lightweight, air-cooled 7 
Onan Diesel engine 












Model DRP 


Two-cylinder, opposed 
15 H.P. otf 2300 RPM 
4-cycle. Sclid injection 
full Diesel. Electric start 
ing. 12-volt generator 


Full pressure lubrication 





i oe 


ONAN 
ENGINES 


Product Engineering — May, 1956 





a 


Our Readers Say continued 


modified these 
ments to eliminate gage numbers and 


Naturally 


ances, have require 


specify decimal thicknesses 


there have been some objections to 
this but I believe that in time all 
committees will revise requirements 
under their jurisdiction to specify 
decimal thicknesse For these pat 


ticular requirements an absolute mini 
mum thickness is given and any thick 
ness above that stated would be a 
ceptable 

Mr. Williams’ article should be of 
considerable interest to the 
of the various committees of our o1 
ganization, approximately 250 men 
and { would like very much to ha 
your permission to photostat thi 
ticle and distribute it to thes m 
members. In the past I have 

liberty of mentioning 
relative to decimal thicl 


eral of the men that hav 


mittee 
taken the 
editorials 


nesses to se 


been interested in the subject and 
ilso during mi f the ymimitte 
meetings R. E. CraMer 

Cleveland, Ohx 
Ed—It was with pleasure that permis 
sion was granted to Mr. Cramer fo 


the preparation of copies of the W 


liams article 


Bibliography of Mechanisms 


lo the Editor: 

I take pleasure in announcing th 
first issue of a new publishing venture 
a bibliography on mechanisms which 
will be published monthly. I more 
collected note 


mechanisms and ré 


than ten years I have 
on articles on 
lated subjects found in books, th 

papers and in various technical jouw 
them wn. As | 


was not able to 1 publishing 


nals, among vou 
interest 
house on this project, I recently d 
cided to publish this material myself 

Ihe purpose and aims are outlined 


on the cover pages and I should be 


glad if you would kindly announce 
this bibliography in your magazine 
Sample copies will be supplied to 
your readers without charge 

Paut GRODZINSKI 


41 Tudor Close Belsize Ave 
London NW 3, England 


Ed—It is suggested that those readers 
interested in Mr. Grodzinski’s bibliog 
raphy write him directly, at the above 


addre SS 








LATEST 
CONTROL 
DESIGN DATA 


for hydraulic, 
mechanical and | 
electrical 
applications 


; 













e . 
le . 
= 
ee. SS ane 
iwe 
e * 


Here is complete information 
modern control 
design en- 


gineer. Available in models 


on a versatile 


ot intere to every 


capable of de ering 50 to 400 
inch-pounds thrust, Sperry 
Hydraulic Remote Controls are 
t 1 extel I tne aut 
I marine and 
I nine a trie Tor 
n control 
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* Dup atior f Motions 
Retur ypon f Jescriptive bulletin 
20-106 
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SPERRY PRODUCTS, Inc., ' 
' 
Danbury, Conn i 
i 
Send Hydraulic Control Bulletin 20-106 ! 
' 
Have representative call ' 
' 
! 
Name ' 
! 
Company ; 
' 
i 
Address ' 
! 
' 
City State ' 
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USES DEPENDABLE 
Peerless. 


BLOWERS TO 
COOL POWER TRIODE 
IN TRANSMITTER 
EQUIPMENT 


@ Gates Radio Company uses depend- 


able Peerless Blowers to cool this valuable 
piece of transmitter equipment. The blower 
must operate continually, without break- 
down, in arctic or tropic conditions. It has 
been specially designed for the job it has to 
do. We're used to working to customer, gov- 
ernment and association standards or speci- 
fications. We engineer, design and manufac- 
ture the entire blower or fan . . . including 
the motor. That’s why we unconditionally 
guarantee each unit we manufacture. 


Don’t wait. Consult us today! 


FAN AND BLOWER DIVISION 


tHE Perless.Electuic COMPANY 


FANS - BLOWERS . ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 


1406 W. MARKET ST. + WARREN, OHIO 


ROTATING or STATIONARY ASSEMBLIES 
held together EASIER with 


Ss jrOllox 


Conveyor roller application ; operate in very confined space. 
left shows how Spirolox attains Secret of Spirolox adaptability 
neat, compact, su Lifve esign is patented fwo-turn construc- 
even on rotating SS blies tion, which makes 
Stationary pplication of lock unique locking char 


assembly illustrates how 


will not jump o 
can be applied to | i-to-re ! wa provides 
places where retain ! 
FREE DATA BULLETIN SEE OUR 
blueprint ot ‘ t CATALOG 


In 
SWEETS 


Rotating or Stationary 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


ELECTRONIC SCALE 
inaction... 


The sapnedseneh Electronic Scale 


One of the leading stee 
ipes quickly 

of metal weighed and 

? cards DY the Amet ron 


ts, improved models 
Ametron Brceohure U-5 


STREETER-AMET COMPANY 


410! RAVENSWOOD AVENUE CHICAGO 13, KLLINOIS 
a sin f + Angeles 
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L.O.F. Glass Fibers 
To Step Up 
Insulation Production 


Through recent lease of a 

ft building and lot 

Fibers Compan 

bled its Burt 

itic l hese 

riginal Burb 

Che Burbank 

on components te 
Ihe facilities 


thermal 
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Zinc Corrosion Control 
Described in Movie 


A 16-mm sound and color motion pic 
ture, “Zinc Cont TT ” ha 
been produ in Zin 
Institutc, Inc., 1 nal trade associa 
tion for the zi lustn uilabl 
for showing befi l. ind 

trial, technical anc 

the new AZI filn 

hov At nti 

i185) 
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Shopmaster 8" Tilting 
Arbor Circle Saw 
Model HS-56 


with Sewall Gears for 
professional accuracy 


Shopmaster’s new 8" tilting 
saw buzzes with 
the Do 


WOTK 


arbor circle 

features to excite 

l his 
performs 


it-yourselter 

shop-in-itself 
dadoing 
ripping and cross 


shaping sanding 
plus 
cutting all with protes 


sional accuracy thanks to 


precision machined internal 
made to 


parts and gears 


Shopmaster's exacting 


specifications 


Sewall’s complete gear service 
can help you... call us! 


Custom-made gears 


y) 
<“f 
Made-to-order sprockets 


ey 


Special gear racks—to order 


ae a o3 


Standard gear racks—in stock 


Our reputation is based on quality, 
service and price. If you’re like our 
regular customers you're vitally 
concerned with these three factors 
when you buy gears. (1) Gears must 
meet your specifications exactly, in 
strict accordance with your prints 
2) Gears must be delivered as sche 


duled. (3) The price must be rea- 
sonable. Sewall gears are made by 
men who are fussy about specifica- 


tions. We 


late-model 


have a wide range of 


machine tools, inspec- 
tion instruments and checking 
equipment regularly serving cus- 
tomers across the nation. Our large 
modern plant is handy to rail, truck 


and air transportation 


Let us quote on your specifications! 


Write for New 
4-page Builetin 


The Sewall Story 
richly illustrated 
with in-plant photos 
includes listing 


~/ > 


G 


of capacities and 


facilities 


E. B. SEWALL MANUFACTURING COMPANY 


704 Glendale Street, 


St. Paul 14, Minn. 


Midway 5-7721 





HORSEPOWER 


HYDRAULIC 4 ™ 
PUME y — 


The Char-Lynn Model 400 Pump is MATERIAL: Die Cast Aluminum Body 
. > . Hardened Steel Precision HOLDKONTROL 
designed for front mounting, there- jaximum _ Gears (Gerotor Mechanism) haw | 
by freeing the P.T.O.... Gives Live PRESSURE: 1500 psi Relief 
. ; MAXIMUM 
Power for all implement operations. x" 2400 rpm 
There is no need for repetitious clutch _ peuivery: 10 gpm at 1750 rpm HYDRA-SEAL 
operation, no intermittent power supply. SHAFT: Hal an COUPLER 
A “ w v 
A compact powerhouse of hydraulic ountine: _ Directly on studs. Can be 
action. The 400 is the smallest in outside on a fa pga off 
dimensions (4!4" square) of any pump ou ports: %" NPT topped 
with equal capacity. SHIPPING WT.: 11 pounds 


Writ, for free ceitelog! 
CHAR-LYNN COMPANY 


Dept. PES 2843-26th Avenue South, Minneapolis 6, Minnesota 
Hydraulic Horsepower To Serve You Better 


TENSION CONTROL 
ON PAPER MILL ROLLS 


Wagner Actuating system and brakes 


ELECTRIC HEATING UNITS maintain easily adjusted uniform tension 


a Wagner Industrial Drag 
H . Brakes on the paper mill 
Strip Heaters ; roll stand shown here, 
keep constant tension on 
the roll as paper is fed 
out to other machinery. 
P Brakes are actuated by a 

For Heating Wagner control cylinder, 
Flat Surfaces * Shellow Pans ~ ‘ : which is operated by a 
Hot Plates + Ovens Piatens a hand wheel. A Wagener 


Dies + Plastic Extruders * Melting . - ; wan . » 
Pots * Tanks * Package Sealers, etc. : : Type H Brake, of the 


type shown below, is used 


RUGGED CONSTRUCTION ‘ _ | in this application 


Kust-resisting sheath ig of one-piece rectangular 
tubing, specially drawn to our specifications. 





Heater coil, of nickel chromium wire, is insulated 
from the inner sheath wall with a refractory 22. . . 
selected for best Terminal conduction and stability For your specific applications, 
at elevates somporateres Terminal screws are Wagner can furnish engi- 
ainle -e e » - a i - 
— ess steel, to ensure strength and avoid oxida neered kits with actuators, 
. } , 7G 
115 and 230 volts. Five terminal arrangements controls, tubing, fittings 
' - F everything required for com- 
Steel sheath (150 to 12 ‘ f temperatures up to ~ 
max. High temperature sheath (250 t 00 watts) for temperature plete installation. Your near- 
by Wagner field engineer 


VULCAN ELECTRIC COMPANY will get you detailed specifi- 


cations on a system for your 
DANVERS 18, MASS. 


particular application. Call 


By the makers of Vulcan Electric Heating Units, Solder- him today 


ing Tools, Solder Pots, Glue Pots, Branding Irons and 
Electric Heating Devices 


See 8-page Vets oy ~ 1 ae s Product a = 
esign File for . 
NN Wagner Electric Grporation 


6406 PLYMOUTH AVE., ST. LOUIS 14, MO. IS6- 
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Press Previews continued 


lengthen life and how maintenanc« 
and replacement costs are minimized 
[he 35-minute film presents the 
general mechanism of corrosion and 
describes methods for coating steel 
stock or products with zinc, with a 
survey of the various fields of useful 
ness for zinc-coated parts. “Zinc Con 
trols Corrosion” also shows new con 
tinuous galvanizing lines, the hot dip 
galvanizing of large structural parts, 
and means of corrosion prevention 
such as cathodic protection, metalliz 
ing, sherardizing, and painting 
Bookings for ““Zinc Controls Cor- 
rosion” are now being accepted at The 
American Zinc Institute, Inc., 60 East 
42nd St.. New York 17. N. Y The 
new film is available for showing at no 
charge. Special booking forms can be 
had on request. “How Zinc Controls 
Corrosion” is the second of two 
16-mm color and sound motion pi 
tures recently made available by the 
American Zinc Institute, Inc., to 
interested parties. The first, released 
little more than a vear ago, “Die Cast 
ing: How Else Would You Make It,” 


mav also be requested for showing 


Doehler-Jary is Plans 
Larger Casting Capacity 


An expansion program which will in 
crease the annual capacity of the dic 
casting facilities of the Doehler-Jarvis 
Division of National Lead Company 
by 20 million Ib of aluminum and 
15 million Ib of zinc has been an 
nounced by Joseph A. Martino, presi 
dent of National Lead. The program 
will involve the extension of existing 
buildings, the addition of new die 
casting machines, and provision of re 
lated electrical and hydraulic facilities 
Expansion will take place at plants in 
Toledo, Ohio; Pottstown, Pennsyl 
vania; Grand Rapids, Michigan, and 
at Barber Die Casting Co., Ltd., in 
Hamilton, Ontario, subsidiary of Na 
ional Lead. Completion is scheduled 
for the middle of this year. 

At the Toledo plant at 1945 Smead 
Avenue, additional aluminum die 
casting machines will be installed, in 
creasing metal consumption by about 
10 million Ib per year. Also, the 25 
cycle electrical current system and a 
5000 kwa sub-station is being set up 
to cover future demands of the ex- 
panded production program, The new 


(Continued on page 487) 


Product Engineering May, 1956 


one 


work of 50 
or 5,000 imensional 


7 . CAMS... 
a a 


> 7 


In Automation . . . Instrumentation 

Supersonic Aircraft—wherever true automatic 

control is needed, 3 dimensional cams by Parker can literally 
make machinery “think’’. By controlling relative motions through 
geometric and non-geometric curves, these mechanical “brains’ 
take virtually any two variables and extract the correct functional 
resultant in a split second. Parker machines ultra precision 
into thousands of specified cam stations and to all intermediate 
points between stations! For prototype, master or production runs 
of 3 dimensional cams—you devise the problem, Parker will 

engineer and machine the answer! 
—_— 


Send today for “3 Dimensional Coms 
technical data on Parker's ability to make 


superhuman functions automctic 


HI pee 


PARKER @ 


STAMP WORKS, IN( a as 
“A.1 DIVISION 
FRANKLIN AVENUE e HARTFORD, CONNECTICI 





Faced with a 


’ a PRINCIPLES OF 
fastening problem . METAL CASTING 


Storehouse of well-organized facts, data, 
and procedures on every phase of metal 
casting process. A guide to best foundry 





~ 


practices, it gives clear, detailed methods 
for successful patternmaking, molding, 
coring, sand conditioning, melting, pour- 
ing, cleaning, and inspection. Covers types 
of asting metals and their properties, 
with data on their strength, limits, char- 
acteristics, etc. By R. W. Heine, Assoc, 
Prof., and P. C. Rosenthal, Prof., Dept. of 
Mining and Metal’g., Univ. of Wisconsin, 
639 pp., 6 x 9, 400 llus., $7.50. 


ENGINEERING 
METALLURGY 


A guide to the whys and hows of metal be- 
havior — practical yet soundly based on 
theory, and especially stressing tt unity 
f all metal behavior. Sources of metals 
their fabrication and properties, the inter- 


¢ 


factors, and the 


elation [ these unique 
jualities of ndividual metals are de- 
scribed. By L. F. Mondolfo, Prof. of “‘etal- 
lurgical Eng’r’g, Ul, Inst. of Tech., .2d O. 
Zmeskal, Dept. of Mech. Eng’r’g, U. of 


Filia. 382 pp., 6x9, 204 Illus., $8.00, 


DYNAMICS 
OF MACHINERY 


A helpful mathematical approach to dy- 
namic force analysis for use in solving 
mechanical engineering problems. In add 


nt providing a theore cal treatment 


128 as Vect 
ourier series 
analysis, 
Le aplace trans 
for By J. B. Hartman, 
Prof. of Mechanical 
Eng’r'’g. Lehigh U. 283 
pp., 6x9, 154 illus,, $7.50. 


QUARTER-TURN Introduction to 
FASTENERS ELECTRONIC 
ANALOGUE 


They cost less to install and COMPUTERS : 


fewer do the job... better! oo Just Out! Cover 
pieces QUARTER-TURN 


Wherever quick access on panels, doors ar WITH SCREWDRIVER 
covers is imperative, Camloc %4-turn fasten- OR , 
ers save precious time and labor...in both » 





a f 


Wass, Supt 


ng these ors. By C. A. A 
instailation and future operation. Absolutely WING-HEAD of Dynamic Analysis Division, Royal Air- 


vibration - proof, Camloc Vy -turn fasteners craft Establishment, Farnborough, Eng- 


open fast...close fast... hold fast! Because ASSURES ee ee eee eoces 
fewer fasteners are required to do any given QUICK SEE THESE BOOKS 
job, Camloc ¥4-turn fasteners cost less to use. F r 10 DAYS FREE 
POSITIVE —S McGRAW-HILL BOOK CO. Dept PE-5 

t., . 36 


If you have a fastener problem, we suggest you » 327 W. 4ist St., N.Y.C 
inquire during early design phases of your | LOCKING on’ mae beskkin) cheted, below Sur 
“= 





mination on 4 roval 


product so that we may assist you in developing poli pM RR 
an efficient structure-fastener combination. ACTION 





Prin. of Metal Casting— 
eskal— Engineering Metallurgy 


Dynamics of Machinery, $7.50 


Camloc’s new catalog is ss—Intro. to Electronic Analogue Computers, 


L 0 Cc yours for the asking. 
a pA 


FASTENER CORPORATION 
62 Spring Valley Road, Paramus, N. J. Pos 


For pres ae ree a were 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. i cateciahaiapndaaanenenatabinane 
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PERFECT SPHERICAL TOOTH 
FORMATION PERMITS 
GREATER «ccccccccccccccses 


The Philadelphia SPHEREFLEX COUP- 
LING features a Spherical cut tooth 
which allows a ball and socket action 
between mating teeth up to 14° angular 
misalignment—and dve to this angular 
capacity, a much greater amount of 
parallel misalignment is possible. which 
varies directly as the pitch diameter of 
the gears. All this is accomplished by 
gearing having a minimum back-lash. 

By using Spherefiex Couplings, you 
can eliminate excessive bearing loads 
and cyclical bending stresses, which are 
caused by misalignment between shafts. 


Send for Catalog C-560, and be convinced. 


SBURGH + CHICAGO 
BALTIMORE - 


ndusirial Gears & Speed Reducers - 





Press Previews continued 


die-casting machines at the Toledo 
plant can handle aluminum castings 
up to 30 Ib. Other casting machines 
will be added to produce automobile 
grilles and mouldings, large automatic 
transmission housings and other parts 
weighing up to 20 Ib in aluminum or 
to 50 Ib in zinc. Capacity at this plant 
will be increased by approximately 
10 million Ib of aluminum annually 

The Doehler-Jarvis Grand Rapids 
operation will increase die casting ca- 
pacity by almost 100 per cent with 
installation of 
the new 
zinc in 


die casting machines in 
building space. The use of 
Rapids will be in 
approximately 15 million 
Ib per year. The 


Grand 
creased by 
Grand Rapids opera 
tions will be expanded in the fields 
of color-anodized 
ings and forging 
ucts for the 
industries 
A new alloving facility has 
built at Pottstown plant No 
permit more efficient metal recovery 
and utilization, 
supply of 


iluminum stamp 
ind assembled prod 


1utomotive and appliance 


and for more efficient 
metal to the die 
At Pottstown plant 
33,000-volt sub-station is 
built to 
demand _ for 


molten 
casting machines 


No ] 


being 


a new 
cover the additional 
electrical current. Ca 
pacity of the painting department has 
been doubled at this location 

Barber Die Casting Co., Ltd. will 
install its first large dic 


chine with capacity of 30 Ib in 


casting ma 
ilum 
inum and 50 Ib in zinc under the 
expansion program to meet the grow 


for larger casting in 


ing demand 
Canada 


Worthington Unveils 


Welding Laboratory 


A new, fully equipped Welding Re- 
search Laboratory was opened recently 
at Worthington Corporation’s Harri 
son, New Jersey, Division. Said to be 
one of the most complete research fa 
cilities of its kind, the laboratory i 
designed for application of advanced 
welding techniques for development 
ind manufacture of 


ucts 


ompan\ 
I'he laboratory has more than 
sq ft of shop space. Facilities are 
ible for fabricating and welding s 
tures up to 10 tons and an automat 
welding manipulator and tilting floor 
is conveniently located in a nearby 


(Continued on page 489) 





Perforated Materials 
for Zyey Application 


Contact H & K for 
any perforated 
materials your 

product may 
require. 


No. 00 Straight Holes 
952 holes per sq. in 
.020° diam. 30% open. 


We have tools 

for perforating 
thousands of 
different patterns. 


.060” Staggered holes 
126 holes per sq. in 
3/32” centers. 36% open 


We will be glad 
to work with you 
on your perforat- 

ing problems. 





1/4” Staggered Holes 
16" centers 
25” diam. 58% open. 


See our catalog 
in Sweet’s Product 
Design File. 











Lincane 47% open 


Perforating all 
metals, Masonite, 
lywood, paper, 
cloth and plastic. 


Two-tenths square, 
64%, open. 


Round holes, 

square holes, 
slots, ornamental 
tterns, oblong 
oles, oval holes. 


Perfex 40% open 


Fill-in and 
mail coupon 
to office and 
» warehouse 


nearest you. 
mila Cane 41" 


Sa eee 


Harrington & Ming 
co. 


PERFORATING 





41% open, 


| Chicago Office and Warehouse New Y 
5617 Fillmore Street 

Chicego 44, ill New Y 

Please send me— 
GENERAL CATALOG NO. 62 
STOCK UST of Perforated Stee! Sheets 
SAMPLES of Perforated Plastics and Paper 
PRICE INFORMATION (NOTE: Send specifice 
tions of perforated moterials wanted. If neces- 
sary send drawings or sketches.) 

NAME 

TITLE 


COMPANY 


| STREET 


a ZONE STATE 
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your equipment 


the 'Lce/less" way 


You don’t need “beefy” bulk to get brawn {7 . nor 
size to insure stamina. Built for the work you want 
them to do, sized to fit your equipment most readily, 
Wisconsin Heavy-Duty Air-Cooled Engimes offer a 
variety of design and performance advantages. 
Every Wisconsin Engine from the smallest to the 
biggest has such features as tapered roller main bear- 
ings, forced lubrication, impulse-coupled rotary type 
high tension outside magneto. . . and the tight com- 
pactness provided by high capacity flywheel-fan 
AIR-COOLING, efficient from sub-zero to 140° F. 


Every Wisconsin Engine (3 to 36 hp.) has the 
inbuilt “‘lug-ability” to slug it out in the roughest 
company in construction service, railway-mainte- 
nance-of-way, irrigation and general farm service, on 
oi! field utility units, truek refrigeration, materials 
handling or what have you! 

In this performance, Wisconsin’s advanced con- 
cept of heavy-duty engineering in a compact power 
package plays an important role in direct relation to 
the design and operating requirements of the original 
equipment builder, 


Bulletin S-188 brings you complete data. Write for it. 


WISCONSIN MOTOR CORP CRANE 


otid’s Largest Builders of Heavy-Duty Air-C ed En ‘ 


MILWAUKEE 46, WISCONSIN 





SOLENOID OPERATED 
AIR VALVES 


designed to 


oD. I. c. 


standards 
Ya" - Ye" - V2" - Ya" 
4-Way—Model 441 

















FEATURES 


A—Manval 
Operating Button 











B—Water-tight and 
Dust-tight Solenoid 
Enclosure with 
buill-in Electrical 
Juntion Box. 








C—Cover chained 
to Body 





Write for Information —Prices 


AUTOMATIC VALVE CO. 


37425 Grand River Ave. © Farmington, Mich. 











REASONS 
WHY... 


Bendix* Electric Fuel Pump 
performs better ... lasts longer! 


1. Performance-proven . Eliminates Vapor Lock 


6 

. Longer Life « No Pressure 7. More Gallons per Hour 
Droop 8. Easy to Install and Service 
. Dependable Operation at 9 
° 


—75F 


. Improves Low-Temperature 
Starting 11. Light Weight + Compact 


. Low Power Requirements 


10. Economical Operation 


. Built-in Pressure Release 12. Rugged + Tamper-proof 


Learn more about this aew and improved fue! pump 
Write for descriptive folder and specifications 


ECLIPSE s0cit ELMIRA x. ~Gremolje7 


aveation Comr 


*REG. U. S. PAT. OFF. 


Product Engineerin \I 





Press Previews continued 
shop. The table for this machine is 
18 by 33 ft and weighs 65,000 Ibs, 


one of the largest installations of its 
tvpe in the country Pa al } 


cs 


This facility will also aid Brogreaes.. 


programs for welding yperate super 


visors and technicians 


Grace Begins Construction 
of Polyethylene Plant 


Construction has begun on the W.R. 
Grace & Co. multimillion dollar poly- 
ethylene plant near Baton Rouge for 
the Polymer Chemicals 
1 brief publi 
site, the 
financial 


Division. In 
at the plant 
chemical, 


eremon\ 
international 
ind shipping firm was off 
ymmed to the State by Gov 
emor Robert F. Kennon and Senator 
Russell B. Long 

he Polymer Chemicals Division is 
R. Grace & Co. 
Its formation was announced today 
from New York by Hugh S. Ferguson, 
Executir Vice President for the 
At the same 
named to head 
Elwyn E. 
Winne has been made Vice President 

Mr. Ferguson also announced the 
realignment of the Dewey and Almy 
Chemical Company (Cam 
bridge, Mass.) into three divisions of 
the parent company 


ialls welcc 


a new division of W. 


chemi il +S 
time, Mr 


the new 


oup of Grace 
Miller was 


division, and 


Division 


Dewey and Almy 
CRYO.- 
Division; and a third 


Overseas Company Division; 
VAC Company 
division to operate under the historic 
name. Mr. Ferguson was President of 
the Cambridge firm prior to its merger 
with Grace in 1954 and until his elec 
tion to the Grace post 


National Gypsum To 
Work Canadian Mine 
Canadian Premier Maurice L. Du- 
plessis and Board Chairman Melvin 
H. Baker of National Gypsum Co. of 
Buffalo, N. Y., in a joint announce 
ment have revealed that development 
work is scheduled to begin on a new 
multi-million dollar asbestos mine and 
plant at Thetford Mines, 75 miles 
southwest of Quebec. The new mine 
and plant will supply asbestos fibre to 
three National asbestos- 
cement plants at Millington, N. J., 
St. Louis, Mo., and New Orleans, La. 


(Continued on page 491) 
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let us make a 


ie 


ve fh 


per joint. ./. 


for you 


Are you looking for a better, faster 
way to fasten belts, aprons, tapes or 
ribbons? Would you like to slash 
maintenance time by putting an easy- 
to-fasten joint in endless belts? The 
fastest way to join these ends is with 
Clipper Hooks and Lacers. 

Long used for lacing power transmis- 
sion belting, Clipper fasteners are 
now proving their cost-cutting value 
in materials handling equipment, auto- 
matic pin setters, laundry equipment, 
food harvesting and processing equip- 
ment and in many other applications. 


They produce a smooth, flexible joint 
in a hurry. 

Let us demonstrate the advantages of 
a Clipper joint on the product of your 
choice. Send us a small sample (or 
the complete belt, apron, tape, or 
what have you) and we'll make you a 
Clipper joint FREE, without obligation. 
Write, wire or call today for details 
and literature. 


Ask your Industrial Distributor for Clipper Products 


BELT LACER 
COMPANY 


986 Front Ave., N. W., Grand Rapids 2, Michigan 





int - AL 
Lock 


Screw-Lock Inserts meet AN-N- 
5b and MIL-N-25027 military 
specifications for lock nuts. 


patcoll 


For years designs requiring 
lock nuts or lock wiring have plagued 
designers with problems of space, 
weight and costs. Each lock nut, even 
a small one, takes space, has weight 
and costs money. Every bolt locked 
with wire requires a through hole in 
the head, positioning and wiring. The 
simplicity of many a superior design 
has been lost due to these cumbersome 
methods of fastening. 

Now for the first time good designers 
can do away with these “design 
plaguers.” They can accomplish the 
same end results plus a saving of 
weight, space and money by a new 
revolutionary concept in fasteners— 
Heli-Coil Mid-Grip Screw-Lock In- 
serts. This new fastener is a stainless 
steel wire insert with locking threads. 
It can be installed easily and puts the 
locking effect inside the tapped hole 
— protects the tapped threads for life 
—and locks the mating screw or the 
bolt with the same torque as a lock 
nut. This Screw-Lock Insert not only 
provides a stainless steel protecting 
thread, locks the screw or bolt, but 
most important of all —eliminates the 
space and weight of a lock nut—the 
wiring necessary in lock wiring. 

Heli-Coil Mid-Grip Screw-Lock In- 
serts can readily be distinguished from 
regular non-locking Heli-Coil Inserts 
by their distinctive red color. 


*Reg. U.S. Pat. Off. 


CREW-LOCK INSERTS 


Products of Heli-Coil Corporation, Danbury, Conn. 


Screw Thread Inserts. 
Lock Inserts. 


() Send me, FREE, Heli-Call, 


Name 


HELI-COIL CORPORATION 
165 SHELTER ROCK LANE, DANBURY, CONN. 


(L] NEW — Design manual available on 
(J RUSH complete design data on Heli-Coil Mid-Grip Screw- 


(.) WIRE your nearest representative to phone me at 
your case history periodical. 


regular Heli-Coil 


Title 








Company 


Address 





City 








Zone State 


@ 2083 





(] Heli-Coil Corporation has an outstanding staff of Thread Fastening Engineers. If 
your company would be interested in a “Thread Problem Symposium” CHECK HERE. 


IN CANADA: Wy. R. WATKINS. CO. LTD., 41 Kipling Ave. S, Toronto 18, Ont. 
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ATO™ 
GENERATORS , 
. adaptable io all 


well-known engines ! 


WRITE FoR 
FO.DER 


eee: 





In the wide range of Kato's line. you'll find a 
size with all the electrical characteristics to 
meet your specific needs Standard fre 
quencies 25 60-cycles. Special frequen 
cies available from 15 to 800 cycles 

@®ac GENERATORS 350 t 


bearin 


@ A.C. GENERATORS 

3 phase 
@ D.C. MOTORS up t 
@ D.C. MOTORS with A.C. take 
©@ MOTOR GENERATOR SETS 


D.C 25 cycle 
400 cycles 
@ D.C. GENERATORS up to 2 
@ AC. MOTORS single phase 
Available in a standard v 
110/220, 220/440, et 
@ ROTARY CONVERTERS / 


Av 


@ HIGH FREQUENCY CHANGERS 








lesBuilders of Fine Electrical Machin 


MAT O fcpincering lonpany 


1485 First Ave. Mankato, Minnesota 


PERFORATED 


Need Holes in 
Metal Sheets ? 


Several considerations must us 
vally be observed. The design 
should be attractive in appear- 
ance and the percentage of 
open area should be adequate 
while, at the same time, of 
fording suitable 
of what lies behind or under- 
neath. Naturally, also, the 
right metol should be used in 
the right thickness 


concealment 


Whenever Perforated Metal is 
required, and it has thousands 
of applications today, you'll 
do well to contact Diamond 
Forty years of widely diversi- 
fied experience and hundreds 
of modern tool arrangements 
enable us to give unsurpassed 
service and delivery. Catalog 
39 (32 large pages) gives com- 
plete illustrated information. 
No charge or obligation. 


DIAMOND MANUFACTURING CO. 
EL eee 


Withes-Borre Area 
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National Gypsum last year purchased 
a tract of land from Bell Asbestos 
Mines Ltd., a subsidiary of Turner 
Newall, London. The company since 
has acquired additional land and now 
owns a 500 acre tract. The company 
has two other Canadian operations; 
one at Halifax is considered to be one 
of the largest gypsum mining develop 
ments in North America. The other is 
a paint products plant at Montreal 

The new mine and plant will be 
operated under the name of National 
Asbestos Mines Ltd., a wholly owned 
subsidiary of National Gypsum Co. 
This acquisition continues National 
Gypsum policy of obtaining reserves 
of its basic raw materials. The new 
deposit is expected to reduce com 
pany costs and improve its market 
position. Robert S. Coleman, Man 
ager of the new operation, said that 
the new plant will produce fibre pri 
marily for National Gypsum Co. and 
will sell some other grades as the 
ire available. ‘The proiect is expected 
to be completed in 195 Service 
buildings and roads will be con 
structed this year. Development work 
on the mine will be started either 
late this vear or early next year 


Production Begun At 
Peerless Electric Plant 


Production has started at The Peerless 
Electric Company, Warren, Ohio, new 
350,000-dollar Fan and Blower Divi- 
sion Plant. President Ralph Kroehle 
stated that the new building, com- 
pleted December 1, is part of a half 
million dollar expansion program 
largest in Peerless 63-year history. 
Kroehle cited a larger line and speedier 
customer deliveries as goals set up by 
the increased manufacturing facilities 
Walter A. Curtis, Manager of the 
Fan and Blower Division, predicted 
that Peerless will soon be producing 
about 400 different models of fans and 
blowers. ““The new plant will enable us 
to eventually double production ca 
pacity,” Curtis stated, adding the 
building gives his division 50 per cent 
more manufacturing space and more 
modern, mechanized facilities. All fan 
and blower production equipment has 
been moved from the former three 
story factory into the new building; 
the original plant still houses Peerless’ 
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the ONLY COMPLETE LINE of 
Ceramic Transmitting Capacitors 


Increasingly used 
in equipment 
like this: 


Central 


0.956 


ba 3 


VARIABLE ENGINEERED 
RESISTORS ceramics 


A DIVISION OF GLOBE-UNION INC 


Smaller and more economical 
than mica, vacuum, or oil-filled 
paper types for the same 
applications 


Eleven terminal styles. Capacitance, 
3 to 1,000 mmf » KV to 20 KV d. « 
Special sizes, shapes fabricated to 
specification 


Extre mie ly low powel! factor down 
to .] 


Temperature coefficients controlled 
to your specification 


Low moisture absorption. Meets 
applicable MIL specification 


Double-cup design affords long 
leakage paths — provides large area 
to dissipate heat 


Write Tecl ] R 


*Trademark 


918E East Keefe Aver . Milw W isc 


) l 
804 M P " kK j loror Or 


ws € x 


PACKAGED CERAMIC 
SwiTcHes ELECTRONIC CrRCUITS CAPACITORS 





Available from stock 


“ei, v\ J.LC-NEMA Type 12 


? 
dla PANEL ENCLOSURES 
External All welded 
mounting is enclosure. Seals 
feet ovt oil, water, 
dust 


{ External 
Heavy gauge cover 
continuous clamp 
hinge ; 
Padlock 
asp 


Blueprint 
holder Sg 


Neoprene 
gasket 
seal 


These panel enclosures are strong, rigid, cleanly 
finished, and comply fully with J.1.C. and NEMA 
12 specifications. No knockouts, no holes to 
admit oil, water, dust. We have stock sizes at 
low cost for fast delivery. Or, we can make any 
size you want. We also make J.1.C. Wiring 
Boxes, Troughs, Push Button Stations and Rain- 
proof Power Outlets. Can we help you? 


STANDARD STOCK SIZES 


x6 30” x 20° x6 36" x 30” x 
x6 30° x 24° x6 42" x 30" x 
x6 30° x 24" x 8 42" x 36" x 
x 6" 36" x 24" x8 48" x 36" x 








ENGINEERING 
CORPORATION 


Dept. PE-31, Anoka, Minnesota 


Seen the 


of 


For Free Alumicoat Brochure — Use Coupon below! 


Arthur. Tickle Engineering Works, Inc. 
21-1 Delevan Street 
Brooklyn 31, N. Y. 


Please send ALUMICOAT Brochure to 


Name 
Address 


WRITE FOR 
OUR CATALOG 


PHEPERPOEERS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


DIVISION OF THE TORRINGTON COMPANY 


48 Norwood St Torrington Conn 
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Electric Motor and Electronics Divi 
sions. Officials said the vacated space 
was already slated for use by the other 
two Peerless divisions 

Peerless’ present line of fans consists 
of exhaust and ventilating fans in sizes 
up to 45 in. for home, commercial and 
industrial applications, complete ven 
tilating and air duct units, and shut 
ters and other fan accessories. One of 
the first new products to go into pro 
duction in the new plant is a new 
propeller-type roof ventilator, com 
bining fan and we itherproof housing 
in a single unit. Another new product, 
1 centrifugal power roof ventilator now 
in the development stage, will soon be 
produced in the new plant 

Phe 1955-56 expansion program at 
Peerless Electric is a continuation of 
an increase in production capacity 
that began in 1946 when a 200,000 
dollar addition was built on to the 
original factory. In 1947 the firm 
idded new shipping facilities and, two 
vears later, enlarged factory offices 
Ihe first Peerless Electric plant was 
built in 1905, twelve vears after the 
Elmer W. Gillmer organized the firm 


to produce floor and ceiling fan 


RPI Technical Writing 
Institute Reconvenes 


I'welve technical writing authorities 
from national business and industry 
will be among the lecturers in the 
fourth annual Technical Writing In- 
stitute at Rensselaer Polytechnic In 
stitute, Troy, N. Y., June 11-15. The 
seminar of lectures and workshop test- 
ing is designed to guide technical writ- 
ing supervisors ind ipprentices 
Nearly 200 company representatives 
have attended previous annual ses- 
sions 

Sessions on manuals, handbooks, 
reports, trade promotion pieces, train- 
ing programs, and graphic and illus- 
trated materials are included in the 
lecture course and in practice writing 
counseling. New fields of inquiry this 
June will be writing for medical and 
pharmaceutical houses and for pro 
ducers of industrial films. The Techni 
cal Writers Institute is organized un- 
der the R. P. I. Cooperative and Ex 
tension Group 

The special lecturers of the fourth 
Institute will include: Oliver H. Bu 


(Continued on page 495) 
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AC DRAWN OVAL 
Capacitors 


With Quick-Connect 
Terminals 


With Eyelet 
Type Terminals 


With Fork 
Type Terminals 


236, 330 or 440 volts, 60 cycles, A.C. 


LEAK PROOF CONSTRUCTION: 


Cases are seamless, and tops (see drawing) are joined to cases via 
a double-rolled seam which provides not only a perfect and perma- 
nent seal but also incorporates exceptional mechanical strength. 


No solder is needed or used. 


SPECIAL IMPREGNANT: 


Cases are filled with Chlorinated Diphenol Resin — an impreg- 


nant which is non-flammable and has high dielectric qualities. It 
has exceptional stability and long life, even at high operating 


temperatures. 


CHOICE OF TERMINALS: 


Three types of terminals, (see 
illustration) to fit your particu- 
lar needs—speed connecting time whether you prefer mechanically 


joined or soldered leads. 





MOUNTING BRACKETS FOR THE 


WIDE RANGE OF SIZES: AC DRAWN OVAL 


CAPACITORS 
Available for 236, 330 and 440 volts 
A.C., 60 cycles. Conventional or barrier 
type terminal mounting. Two types of 


mounting brackets. 


Write for Bulletin 237H 


iba weede, MPANY 


1950 SHERIDAN ROAD NORTH CHICAGO, TLE 





DOES use these 
THIS GRIPCO CLINCH NUTS 


with the exclusive 


RUBBER PART 
BELONG IN hexon tex | il q 


YOUR PRODUCT? for “‘fixed’’ fastenings for “‘hard- 


to-reach”’ or blind assemblies. 
They wear longer, hold tighter, 
give greater customer satisfaction. 





See how leading appliance manufac- 
turers get lower cost fasteners into 
inaccessible places. 


Typical 
Applications 


A 4 | for leg leveling. 
¢ y and crating on 

4 all appliances 
Nut — Nut Re ——~ Nut & pel : 
Clinched Staked-In Hex Hole Be- 


Solid To Float fore Clinching Treaster 


~~ 
Gripco Clinch Nuts can be either Sonate J}. 
clinched solid for a rigid application or 
staked in with a six point staking 
punch to give a floating effect. This Power Lown 
floating effect takes care of misalign- Gowen 
ment and makes the application of 
the bolt easier. Gripco clinch nuts can 
be clinched or staked with stationary Automobile 
or portable hydraulic or air equipment. Frames 
Details on request. Write for samples 
and data sheet. 





NUT COMPANY 


102 Maple Ave., South Whitley, Ind 


The most important factor about any rub- 

ber part is its ability to do the job for 

which it is intended. Most parts are spe- 

cifically engineered for the application 

and consideration is given to elasticity, 

temperatures to be encountered as well as 

resistance to petroleum derivatives, chem- 

icals and abrasion 

STALWART ENGINEERS have the experi- 

ence and facilities to compound special 

rubber stocks to meet even the most unusual 

requirements and from more than 500 

different compounds already at their dis- New or improved 

posal, they can mold, extrude, die-cut product design takes 

lathe-cut or mandrel-build shapes to meet all your knowhow. Dormeyer 

any specifications . Solenoid Engineers can contribute to 

SPECIFY STALWART RUBBER PARTS FOR . your efforts with electro-mechanical devices 

THAT ONE ESSENTIAL QUALITY THE that carry out your ideas and even stimulate more. 

ABILITY TO DO A JOB... BEST! Dormeyer Solenoids have streamlined appearance, 
simplified operation, allowed ‘‘package”’ 


agen maintenance, and increased service life of 


many products. Let’s talk about yours: 


e \ 
Write today for ’ A Send product sketch for our recommendations . . . 


catalog 56-SR-3 b/p or specs for estimate . . . no obligation. 


¥ 
ae ) Free 20-page catalog describes Dormeyer line of 
é Solenoids, Coils and Transformers. Write today. 


DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
3414 MILWAUKEE AVENUE CHICAGO 41, ILLINOIS 


RUBBER COMPANY 


166 Northfield Road * Bedford, Ohio 
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The Engineers and Facilities of 
HAMPDEN BRASS were called upon 
by Chandler-Evans to help develop 

ond cast this main housing. 


The sand casting process was chosen 
because the intricate cores could be 
cast at lower cost while still maintaining 
high quality standards Hampden 
Brass is proud to produce the main 
housing casting for Chandler-Evans’s 
RC-9 Afterburner Control used on 
turbojet engines 


Your casting problems may be solved 
just as effectively through the use of 
Hampden Brass premium quality cast- 

by the sand, permanent mold 

casting methods. Our more 
than SO years’ know-how is your as- 
surance of the best casting techniques 
to help reduce costs and improve per- 
formance 


Avail vourself of our engineering 
or write for a casting 


counsel... 
quotation today 


Send for brochure, 
“Behind the Scenes” 
complete digest of 
Hampden Bross's expe- 
rience, equipment and 
facilities 


HAMPDEN BRASS 
AND ALUMINUM CO. 
Established 1903 
262 Liberty St.-Springfield, Mass. 


Producers of Sand, Permanent Mold, 
Die & Fiberglas Castings 
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Press Previews continued 


chanan, secretary, Sterling-Winthrop 
Research Institute; Ronald D. Eames 
manager of publications, Wayland 
Laborat Ravtheon Manufactur 
ing Co.; Elmer T. Ebersol Jr, associate 
editor, “Electronic Design;’ Paul R 
Heinmiller, managing editor, “Gen 
eral Electri Gilbert |! 
Smith Jr, manager of technical pubh 
cations, Sales Promotion Department 
General Electric Co.; Harry W. Smith 
counselor in technical publicity 
editorial relations; Donald D 


ict planning and program 


Review;” 


ming, Engineering Division, Chrysler 
Corp., and Donald B. 
manager of publications for Project 
High, International Business Machin« 
Cr 


lhompson 


Colt’s Manufacturing 
Joins Penn-Texas 


he Plastics Division of the Colt’s 
Manufacturing Company, [lartford 


Conn., has become a wholly owned 
subsidiary of the Penn-Texas Corp 
ration and is now known as the Manu 
factured Products Corporation. Engi 
neering, creative design and custom 


} 


service departments are being ex 


panded. The physical plant is unde1 
going reorganization for maximum 
productive efficiency; advanced manu 
facturing, materials handling and qual 
ity control methods are being incor 
pol ited 

Manufactured Products Corporation 
supplies a wide variety of standard or 
custom plastic products from jars, 
closures and other packaging items fot 
the cosmetic and pharmaceutical in 
dustries, to plastic parts for industrial 
ipplications. Complete services in 
clude hot stamping and screen pro 
ess methods of reproducing trade 
mark, copy, design and decoration on 


P i k iges 


ind parts 


New AiResearch Facility 
Tests Components, Systems 


Garrett Corporation’s AiResearch 
Manufacturing Division has officially 
opened a 5 million dollar production 
test facility at Phoenix, Ariz., 
moth laboratory facility for aircraft 
component parts. The giant test plant 


a Mam 


(Continued on page 497) 


CHROMALOX 
Electric 


TUBULAR HEATERS 


provide controlled 
and dependable 
conduction, convection 
or radiant heat 


These versatile Chromalox Tubular 
Heaters provide the kind of heat you 
need, exactly fitted to your specific heat 
ing applicati 

Available in straight lengths or formed 
to any desired shape. Used for heating 
dies, molds, platens; as immersion 
heaters in liquids, soft metal and molten 
salts; or in ovens, air ducts and other 
air heating applications 


Let the Chromalox Sales Engineering staff 
solve your heating problems . . . electrically 


Write for your copy of 
Catalog 50 4, 


—for full information on the 


complete line of Chromalox 
Electric Heaters and control 
For ideas on additional ap i 
plications of electric heat & / | 


request Booklet F1550—‘‘101 
Ways to Apply Electric Heat 


Edwin L. Wiegand Company 


mas Boulevard, Pittsburgh 8. Pennsylvania 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard, Pittsburgh 8 
| would like to have 

[_] a copy of Catalog 50 

(] a copy of “101 Ways” 

[_] a Sales Engineer contact me 





A new source for 
overcome precision wheels by 
Ripley — pioneers in 
the small blower field 
since 1936. Rugged, 
lightweight, and above 
all, easily adaptable to 


with SAM D Ss T EE e L | your gir-moving needs. 


crosscurved mainsprings 


power-spring hurdles 


Obstacles to a quality product, from the 


RIPLEY COMPANY, Inc., minoLeTown, conn. 


product engineer’s standpoint, can often 


be overcome with the kind of reserve 
power built into Sandsteel mainsprings Livermont. TORQUE LIMITER 
with the famous Crosscurving process. for POWER SCREWDRIVERS 


Only highest-quality Swedish steel can 
be used for this concave-convex con- 
struction that enables the use of longer, 
thinner springs...while assuring the 
reserve power needed and a longer, more 


even delivery of energy. 


If you are designing a product requiring 
Assures absolute torque control and 


a flat-type mainspring, find out how accuracy. Can be used on any avail- 


- - ; able power source, including auto- 
Sandsteel Crosscurving can help you. ; E é : = 

matic multiple-spindle drills. Even 
where torque control is NOT re- 


quired this tool, with its free wheel- 


Write for FREE LITERA- ; , 
TURE (Springs for Your / ‘ ing clutch release, quickly pays for 
Product) and CASE FILE, a itself by savings on bits and sockets 


Ss capacity 
Dept. 41, PRICE: 30 DAY FREE TRIAL! Write for 


$75.00 / brochure and details. Dept. PE-556 


SANDSTEEL SPRING DIVISION | 


Sandvik Steel, Inc., Fair Lawn, N.J. 


LIVERMONT INC. MAPLE & MYRTLE, MONROVIA, CALIF.: 
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Press Previews continued 
provides one of the largest privatel 
operated sources of compressed air in 
the world. It makes possible testing, 
research, and development—at a rec- 
ord rate—of hundreds of AiRe rch 
components and accessory systems. 
Hundreds of miles of piping directs ait 
at different pressures and temperatures 
to all parts of the laboratory for mass 
production testing purposes. Con 
nected with the vacuum svstem, alti 
tudes above 75,000 ft can be created. 
Products tested at the Phoenix facil 

re gas turbine engines, air tur 

hot and cold 


turbines 


g ill of these 

The big ne 
screeching exhau 
into the ur of 
boards—contains a 1 
enclosed test cells for 

yf gas turbine engines 
own bank of calib 
which can record as many as 35 vari 
ibles simultaneoush These include 
pressure, speed, torque—all of which 
ire analyzed as the engine runs at 
peeds of close to 45,000 rpm. Eight 
een such cells, with foot-thick n 
crete-reinforced walls, are used f 
testing of air turbine starters, air tur 
bine motors, and air turbine refrigera 
tion units operating 

UU psi it temperatu 


| Othe 


lb 
ig imbient 
ells test fuel n 


quantities and r 


DS 


There are 14 valve 


imbient dis 

discharge 
In th ltitud 
bin altitude t 


ibin tank 
to create cabin conditions 
nd ambient air conditi 
other The altitude 

1.000 ft below sea leve 
ibove with 200 Ib air flow 

bers are used to test cabin 


¢ 
1 + 
I 
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New Ideas for Design Engineers 


with POLYPENCO Non-Metallics 


A wide range of materials and services offering 


significant advantages in multi-product planning 


Polypenco non-metallics are proving of great advantage to de- 
signers who value the importance of design flexibility. These non- 


metallics are available in a wide range of materials and forms 








Polypenco stock shapes in Nylon, Teflon* and Q-200.5 pr 
cost machining into components of superior quality and pi 
. and new Polypenco developments will give you new en; 


advantages at lower cost. 





Whatever your design calls for—chances are you can dev 
the part advantageously and inexpensively from one of 


materials 


STOCK SHAPES FOR MACHINING—F rom 

of Penna. 

Polypenco Nylon: rod, strip, tubular bar, 
Polypenco Teflon: rod, tubing, tape, slab, 
Polypenco Q-200.5 (cross-linked polystyre 
NYLAFLOW’ Pressure Tubing—f rom [he Polym 
A specially processed flexible nylon tubing 
FERR OTRON{—F rom Polypenco, Inc. 

A new ferromagnetic plastic material—available 
POWDERS FOR MOLDING AND PROCESSING 
Polymer Products, Inc 

NYLATRON?T nylon molding powders, NyLAsi> 


WHIRLSINTT coating powders 


WHIRLCLAD; COATING PROCESS— Licensed by Polymer Proc 
esses, Inc. For applying nylon, polyethylene and ot! coating 


materials to metals, ceramics, wood and other ba 





These materials and services will be 
exhibited at the Design Engineering 
Show, Booth 922. Or write for helpful 
information. 











The Polymer Corp. of Penna 
Polymer Processes, Inc 
National Polymer Product 
Polypenco, Inc. 


. m subsidiaries of 
POLY PENCO The Polymer Corporatio 


1 








GEAR PROBLEMS 
got you down? 


Noise? Vibration? 
Early Wear? Difficult Design? 
Unsatisfactory 
machine performance? 
High cost? 











Get the solution with a 
Free, Confidential 


Sier-Bath GEAR DIAGNOSIS 


Ww today’s frequent advances in gear 
producing and gear testing machinery, 
making good gears has become as specialized 
as making ball bearings. 


Sier-Bath has helped many leading machine 
builders with their gear problems. Everyone 
who has approached us with gear problems 
has always left minus the problems. 


Take advantage of Sier-Bath’s unsurpassed 
experience and facilities in the design and 
production of your gears. Learn for example, 
how you can have ground tooth gears at 
prices comparable to unground gears... 
or cut your costs, if that is your only 
problem. 


We design rolls to solve 
continuous Processing 


problems 


Our Shaf-Tite® Rolls in- 
corporate many patented fea- 
tures guaranteeing maximum 
strength of roll assembly. Our 
present design file includes 
over 30,000 drawings of more 
than 50 types of rolls. 

We are the only manufac- 
turer who makes every type of 
roll... rubber, wood, metal, 
plastic . . . carriers, squeeze, 
cooling, heating, wormed sur- 
face, stationary shaft, fluted, 
tapered, immersion, applica- 
tor. You name it...we make it! 
3 inch diameter and 3 feet long usua! minimum. 


Send for: 
1. 48-page Catalog of 

industrial Rolls 
2. 64-page Rubber Rolls Handbook 
3. Series of Technical Roll Reports 


RODNEY HUNT MACHINE 


industrial Roll Division 


10 MAPLE ST., ORANGE, MASS., 


>, cm fez 
m Cou) 


Rubber 
covered 
squeeze 
rolls 


Wood rolls 
for wet 
or: 
service 


Stainless 
steel 
rolls 


Teflon 
and other 
plastic 
rolls 


Tube rolls, 
any metal 


Chromium 
plated 
steam and 
cooling 
rolls 


co. 
J.S.A. 


-HAS MADE 


THE 


DUDEK & BOCK 


WIRE FORMS 


SPRINGS 


METAL STAMPINGS 


Write us your gear problem for diagnosis— 
or request a Sier-Bath gear specialist to call 
for discussion at any appointed time, with- 
out charge or obligation, on a strictly con- 
fidential basis. Usual quantities 12 or more 


aye 
» > 
° » 


BOth Anniversary 


types. 


Sier-Bath GEAR and PUMP CO., Ine. 
9238 Hudson Bivd., North Bergen, N. J. 


of a kind, except for proto- 


Member A.G.M.A. 


Mirs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B’s KNOW-HOW pays 
out in EXTRA performance. Rely 
on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled . . . that 
withstand stress . . . and 
perform under the most 

trying conditions! 


=pEEDY DELIVERY 
- WRITE — WIRE — or PHONE 
for Estimates and Delivery Dotes 


DUDEK & BOCK 


SPRING MFG. CO. 


DICKENS 2-1020 4014 W. Grand, Chicago 51, Ill. 


195¢ 
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The manufacturing building con- 
tains all production equipment as well 
as parts and raw-material storage, and 
adjoins the laboratory. Curtain-type 
interior wall construction and special 
mounts for pre duction machinery pro 
vide the flexibility to adapt this area to 
iny future pattern of production re 
quirements. A third building houses 
engineering and admunistrative of 
fices and such service facilities as ar- 
chives, library and cafeteria. All divi- 
sions and departments have been tied 
together by an internal dial phone 


system and | 


pneumatic tubes for 
written and printed informatoin 
Special care has been taken to ft 


; 


the new plant to its environment of 


Selas Mov es To 
Larger Facility 


Selas Corporation of America has 
moved from its Philadelphia site to a 
new million-dollar plant in the sub 
urbs just north of the city at Dresher. 
Ihe ll-acre site has been developed 
to provide fully coordinated facilities 
for all of the company’s activities. The 
move was made necessary by rapidly 
expanding markets for the heat and 
fluid processing equipment which 
Selas develops, designs and builds for 
ali industries 
All research and development is 
now concentrated in one centrally 
located building specifica designed 
for intensive study of heat and fluid 
processing. The only exception is the 
ramics laboratory, whic! 
t 1¢ production 
manufacturing building, for 
kiln 
supercharg I 
pplies pressut 


peratures from 


craft, supplic 


flow rate of 15 
In other 

ite speed and torqu 

gas turbine engines, air turbine 

ers, and other equipment; vibrators 

shake electrical apparatus at high fre 

quencies to determine shock resistance 

in actual flight. 
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Product Improvement with 
one of 400 Presstite Sealants 


spot-welded seams are 
water, moisture and dust 
tight when sealed with... 


PRESSTITE MASTIC SEALERS 


Here are the cold facts about Presstite cold-applied Mastic Sealer 
No. 525: 


7 Specially designed for sealing spot-welded seams and 
joints to sides and bottom of refrigerator cabinet —as 
shown in the application above. 


Easily applied directly with heavy-duty pump. 
Lasting adhesion and plasticity on all types of materials. 
Non-corrosive, free from objectionable odor. 


WRITE for a working sample and technical data. No obligation. 


Manufacturers of Sealing Compounds Exclusively Since 1924 


PRE. AWssi a In Canada: Railway & Power 
ne 


PrREsSTITE ENGINEERING LOMPANY 


3750 Chouteau Ave, ° St. Lovis 10, Mo. 
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NEW! PEs 
Explosion-Proof 
MOTORS 


CLASS | AND II LOCATIONS cutters ride on 
HARTFORD 
High Carbon 
Chrome Balls 


No wonder whiskers vanish with the new Schick Electric 
Shavers for the new double heads are both Super- 
Honed and Super Quality. With Schick only the best is 
good enough. Schick engineers specify the four balls 
that the innercutters ride on at 20,000 strokes per min- 
ute be Hartford High Carbon Chrome Precision Balls. If 
you have a bearing problem that requires precision balls, 
retainers or bearings made to your specifications, con- 
sult Hartford engineers — and specify Hartford quality 


~ 


tford 


PRECISION GALLS @ BEARINGS 
The Hartford Steel Ball Co., Inc., 3 Jefferson Ave., W. Hartford 6, Conn 


The new Peerless explosion-proof motor 
is Underwriters’ approved for refineries, 


gasoline bulk plants, paint factories, = 

grain elevators and other Class I and ; WORK HOLDING 
II hazardous locations where explosive / 
vapors, fumes or dust exist. Single s ‘aA ‘ 


phase and polyphase designs range in 

size from 1 HP to 30 HP. Motors have 

ball-bearing construction. They are 

cooled by air drawn across the motor 

toward the driven machine by an ex- 

ternal fan. Heat generated by the driven 

machine is not drawn across the motor. 

Our engineers, working with your en- 

gineers, can design any special mount- Note These Features—Reomed 
ings required to meet your application. * Holes—Hardened Serrated Bushings— 
Submit your requirements to Peerless. “3 High Tensile Strength Rivets 


See us at Booth 290 


We'll help you select the explosion- ie STANDARD ASTE Convention, 


Chicago 


FIXTURE CLAMPS —— 
15 STYLES... 136 SIZES » 


eo COMPONENTS 
ELECTRIC MOTOR DIVISION / Me | oestoretens 
> .¢ e \ available from stock. 
THE berbess. Clectuc COMPANY = Write NEW TEMPLATE for CATALOG 
FANS - BLOWERS - MOTORS - ELECTRONIC EQUIPMENT 


1509 W. MARKET ST. «© WARREN, OHIO | WEST POINT MFG. CO. 


5 Es Pa ee Sey - && 26935 W. 7 Mile Read, + Detroit 19, Michigan 
7 A oT Tae sN 


proof motor that powers your equipment 
best. 
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Press Previews continued 
homes and farms. The site drops away 
from the road, and the buildings are 
recessed into the landscape. The visi- 
tors entranceway, the only portion of 
the plant visible from the road, is a 
curving driveway into a court de- 
signed and landscaped to resemble a 
hool or one of the several nearby 
clubs. The rest of the build 
ire screened by extensive plant- 
of mature trees and shrubs, re 
ning from the former use of this 
nd as a nursery. The buildings are 
irranged in a U around an extensive 
employees parking lot and deliver 
area, with the open end facing a spul 
of the Pennsylvania Railroad and the 
eastern extension of the Pennsylvania 
lurnpike, which expedites shipping 
ind deliveries while screening them 
from neighboring residential areas 
The move to the suburbs was mad 
necessary when the rapidly expanding 
markets for Selas processing equip 
ment made the old plant of 84,00! 
sq ft of floor space, on 24 acres, in 
adequate. The built-up adjoining 
at that site made impossible any fur 
ther expansion. Extensive negotiations 
with the county planning commission, 
the town council, and with individual 
home owners in the immediate neigh- 
borhood made it possible for Selas to 
move into an agricultural and resi 
dential neighborhood without opposi 
tion. This planning was extended to 
consideration of the location of em- 
ploye’s homes, and to hiring—with the 
new plant site in mind—for more than 
a year before the move, so that only 
10 of the company’s 500 employees 
left because of the move 


Production Starts on 
J&L Galvanizing Line 


Production has started on a 6} mil- 
lion dollar continuous hot-dip galvan- 
izing line according to Jones & Laugh- 
lin Steel Corporation. C. L. Austin, 
] & L President, said that the new 
galvanizing line, which utilizes the 
Armco-Sendzimir process, has a 
rated capacity of 7000 to 8000 tons 
of galvanized sheets a month. “This 
gives users a new source of supply for 
galvanized sheets, produced by equip- 
ment that is the most modern avail- 
able, and incorporating the latest tech- 
nical advancements,” said Mr. Austin. 

The new facility is another step in 


(Continued on page 503) 
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Dotted area shows gasket inflated } 





Pneumatic Rubber Door Seal 
Muffles Test Cell Noises 


adapted to various other types 


To more effectively suppress noise, 
General Electric jet engine test 
cells are equipped with a unique 
pneumatic rubber door seal. Mount- 
ed on door perimeter, this seal is 
designed to expand proportionally 
and insure a perfect seal over its 
entire sealing surface including the 
corners. Not only does this gasket 
dampen the noise but it permits 
more accurate testing through 
quieter working conditions. 
Continental engineers developed 
this pneumatic gasket for this and 
similar applications. Compounded 
of special flex-resistant rubber, this 
versatile gasket can be operated 
with intermittent flexing cycle or 
as a continuous seal—can be 


of doors--for either pressure or 
vacuum rooms. 

The design of this gasket typifies 
the engineering skill offered by 
Continental. When you need “‘en- 
gineered rubber parts’’— molded or 
extruded— enlist the service of 
specialists— consult Continental 
Engineering Catalog. 

In addition to custom-made 
parts, Continental offers an exten- 
sive line of standard grommets, 
bushings, bumpers, rings and ex- 
truded shapes. Hundreds of these 
are shown in the No. 100 Engineer- 
ing Catalog. Send for a copy or 
refer to it in Sweet’s Catalog for 
Product Designers. 


Cthesiber ativemtii ti BOOB LLP 
expired ly CONTINENTAL 


CONTINENTAL RUBBER WORKS + 1982 LIBERTY ST. + ERIE 6 + PENNSYLVANIA 
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REPUBLIC 


VALVES 


INDUSTRIAL «+ CHEMICAL + AIRCRAFT Leading source 


for DESIGN and 
SUPPLY of quality 


CHECK jewel bearings. 
Quality Check Valves 

of several types—-ball, 

poppet, Hy-pressure, @ 
Free-flow—all metals, VEE TYPE—the most adapt- 
various portings, and able bearing for general 
pressures up to 3000 psi. use; — designed to take 
Pipe and tube sizes up tol”. both radial and thrust load 


| 4 with minimum friction. 

» | Mounted or unmounted in di- 

»> ‘ | ; ameters from .040” to.100” 
: \ ond radii .002” and up. 


RING TYPE—for radial load 
or use as fluid orifices. By 
adding bombe face can be 
adapted to take light inter- 
mittent end thrust in addi- 
tion to radial thrust. Hole 
diameters from .003 to.125 . 


RELIEF 


In-line and guided pis- 

ton type Relief Valves, 

also Pilot Operated, with quick unloading 

and silent operation. Metal or rubber seal. 
iy” to %” pipe or tube port con- 
nections. Various metals. 


Send us your specific jewe! bearing problem tor analysis by 
our engineering staff —no charge, of course. Write also for 
brochure of A. M. Gatti Sapphire Products. 


PLUG [/y 


Precision-made Plug Valves for a 5 i eel 

wide general use in brass, alu = 

minum alloy, or stainless steel, F ~au re em. 

44” to 1”,+32° to 160°F. 4 
With Teflon plug, -65° to 
250°F, without lubrication. 
Aluminum alloy or stain!ess 
steel 


e_ 
__ “Precision Sapphire Products 
Miniature Sub-Assemblies'’ 


Main Office and Factories—522 Tindall Ave., Trenton, N. J 
Manufacturing Subsidiary—Guayama, Puerto Rico 


... Stop Leakage! ........... 





AND NEEDLE 


Super duty shut-off valves, angle and 

offset, for up to 3000 service, 4” to 1 

Also high pressure Needle Valves for 

10,000 psi. working pressure—proofed 

at 25,000 psi. One piece, stainless steel, 
to 14", Teflon packing. 


SEAMLESS 
FLEXIBLE 





SEAMLEX Hose Ensures 
Uninterrupted Production 
because SEAMLEX is made 


LO-TORQ SELECTOR 





Directional flow control for serv- 
ice up to 6000 psi. Balanc 
ing principle uses line pres 
sure to make turning easy 
with short handle. 2, 3, 4 
way, with various drillings 
Side, bottom, and sub-plate 
porting. Panel mounting. 


Ask for new catalog, No. 654, 
showing entire line. 


Distributors in principal cities coast to coast 


CHECK REUEF PLUG GLOBE NEEDLE 


L REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD «© CLEVELAND 11, OHIO 








of extra large, GENUINE SEAM 
LESS bronze tubing, helically 
corrugated by the exclusive 
SEAMLEX ROLL-IN PROCESS 
Sturdily constructed through- 
out... Rugged reinforced end 
connections for added safety 
Largest range of stock sizes in 
bronze hose: 1/16” 1.D. to 8” 
1.D. inclusive; most sizes also 
available in steel, stainless 
steel, monel and aluminum 


Write today for 

FREE Bulletin =955 
on SEAMLEX Quality 
Hose and Rotary Joints 


SEAMLEX 


COMPANY. INC 41-23 24th STREET, Dept. L 
LONG ISLAND CITY 1, N.Y. 


@ Since 1928, SEAMLEX Products are QUALITY Products. ® 





Product Engineering — May, 1956 











Press Previews continued 


the latest 
ment nd 
October, J] & nounced it would 
pend 250 mi 1 dollars in the 1955 
1958 period he new Continuous 
Galvanizing Department, an addition 
to J & L’s Pit 

old 
Soh Dm | th furnace which 
have dismantled Ihe line 
housed i haped building, 
ft long and ) to 175 ft wide. In 
additi 0 tl In 1¢ building con 
tall il storage area ie warehouse 
and 
maint 
mill is produci 
in sheets and in 

J hn | limber 

Presid nt—Salk . | 
the new 
cided on the 
because our 
it produces 
excellent 1¢ 
properti 
appear 


pens Peel 4 OPERATIONS IN STROKE 





eel § CUT COSTS 29% 


says Vhe 
prod: 


rior in gual 
dipp« l-p 
ting nev 
with th 

With th 
galy il 


ify 


Bendix Aviation faced a common problem: cost 
had steadily increased until the product might have t 
J ) I 

Could a way be found to retool the original 


neers, backed by 73 years of stamping 


UT 


4 ; 


raw 
nt r 


Resulf: Manufacturir 


is ta kle 


" 
{ the ir 
1US Ule VUU} 


PTTL LULL LLL ER CLL LI 


tib material by 
ntinuously through 
then passes int 
another furnace where the metal 
annealed. The cooling furnace is con 


nected directly to the annealing fur 


Your part has a 
nace and extends to the zinc bath |__Precedent at Presteel 


(Continued on page £05) a= ae au aes ees au 
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UNGROUND 
BALL BEARINGS 


For All Industries 


bh AP 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


ASSOCIATED Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd Kilian Steel Ball Corporation 


(Canada), Ltd 240 Fleet St. East, T to 2B, O 
Ni st, Toronto nt 100 Wellington St., Hartford, C " 
COMPAINES: §=— 240 Peet 90. Gest, Tevente 28, Out. = sn 





built for the rugged job 


ado toe Ol ad) | a @) 
AND a @) N44 oD) DEVICES 


P&S TURNLOK® LINE—De- 

signe d tor qui k easy back or side 

wiring. A simple turn of the cap 

gives positive, de pendable con- | ~ 

nections — won't loosen or short | 4 eles fe .i42 AT 
out from hard usage. Ampere | _ 


rating plainly visible on face of 


e receptac les. Connectors, recepta- ) oe al oO 
ee cles and caps available in 10 and “wi = 
- 20 Amp., 2, 3, and 4-wire types | ; as 





Twrnlok Devices 


@ If you have a part design that must withstand extremely 
rr P&S POLARIZED DEVICES — 


high temperatures, chemicals, fumes, moisture; let a Uni- 
Built sturdier with extra thick 


versal porcelain engineer help you 


| 3 bodies and extra heavy metal 
| BS parts to withstand rough usage New Porcelain combination formulations including Lithi- 
| sess long Eetioes of ~_ Ideal um, zircon and other minerals can provide basic features 
+ neg og - aie of 10 and long life never before imagined. The split ring insert 
: and 20 Amp., 2, 3, and 4-wire (illustrated) is a lithium-porcelain formulation that with- 
ol connectors, receptacles and caps. stands quenching at 2000° F. That's rugged service. 


Polarized Devices Send your specs to Universal. 


Write today for free catalogs on P&S Turnlok 
rue UNIVERSAL (U) CLAY PRODUCTS CO. 
ail 





and Polarized Devices to Dept. PE-$S 
T1545 FIRST STREET SANDUSKY, OHIO 





MERE RRR 
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with its end sealed by molten zinc 


how Cash-Acme provides 
This furnace controls the rate of cool- 
ing of the strip in a oa oxidizing at- Wats Correct Ans wer fe) Re) 7 


mosphere. Dissociated anhydrous am 
monia serves as a reducing atmosphere 


in the annealing furnace and as a non a-Yel alate valve cost problems 


oxidizing atmosphere in the cooling 





furnace. The annealing-cooling fur 
nace is air-tight because the entrance 
of any oxvgen would result in reoxidiz 
ing of the strip and spoil its wetting 
characteristi Che strip is immersed 
in a flux-free molten zinc bath, wher 
wetting and bonding occur 
taneously. A rapid reaction 

the zin I 


pla 





Chromalloy Corporation 
Holds Open House 

’ Py tho 7 models 
rhe move into a new plant at Whi Here’s How: With over 1,017 mod 
Plains. N. }¥ _ lebrated bi and modifications of Cash-Acme’s stand- 
Chromallov Corporation with an open ard Type B Pressure Reducing Valve 


house for guests representing indus available and already in high production 
trial concerns, government agencies 


- the right regulator can usually be quickly 


Type “B’’—Rugged Industrial 


} } ] . 
and members of the trade press. The 
‘ — i selected from stock to do the job you Type Pressure Red cing Valve 


Chromallizing process was demon 


trated showing |} require. This offers important cost sav- ...A truly universol piece of 
strated showing how heat, wear and ° 

. ji nt. Sta 
orrosion = resistanc¢ ferrous and ings as delays, special tooling and custom equipment. Standard models for 


certain non-ferrous metals can be in design and engineering are eliminated. STEAM 
HOT WATER 
COLD WATER 


AIR 


reased by high temperature diffusion 

» as othe st Conscious enginee! 
of chromium into the metal surface Do as other cost conscic . ‘oun 
An 8-page booklet, “This is Chromal and purchasing men are doing and 
loy” was prepared, Chromallized prod switch to CASH-ACME, 


LIGHT OIL 
ucts and parts were on display, and 


NO. 6 OIL 
AMMONIA 
DIFFERENTIAL REGULATOR 


, ‘act-jammed eight-page bulletin, with 
ipplic tion photos ind photomi - A fact-jammed eis page € \ 


graphs of structures exhibited. A honest and accurate capacity charts, is 
available free of charge. Write today. 

' WITH INBUILT RELIEF 

il 


AIR OR Ol TOP LOADING 
PANEL MOUNTING 


i oe Se a  ——— A.W. CASH VALVE 
pecial retors for pro MANUFACTURING CORP. 


ssing, and the necessary 


6662 East Wabash Avenue 


(Continued on page 507) Decatur, Ilinois 
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FOR POSITIVE, LOW-COST 


SPROCKET DRIVES... 





Only the manufacturer of genuine Bead Chain 
offers you a new, more versatile belt drive that 
will accurately time and control the movement 
of all types of devices. Among such applications 
are radio and television tuners, recorders, air 
conditioners and timing devices. Costly gearing 
mechanisms can be eliminated and efficiently 
replaced by the specially designed sprockets 
that accurately fit the individual beads without 
slippage and backlash. Friction is at a minimum 
and tensile strength of the Bead Chain belt 
(from 15 to 200 Ibs.) is very high in proportion 
to size and weight. 


Only this, the original Bead Chain is manufactured to 
such close tolerances that if can be applied at low cost 
fo U type or positive non-slip sprockets! 


Write to us today for detailed information 
about sprockets and Bead Chain belts. It 


can save you a lot of time and money later 


—eaEeEa ~ ™ 





THE BEAD CHAIN MANUFACTURING CO. 
92 Mountain Grove St., Bridgeport, Conn. 


Please send me information about 
Bead Chain sprocket drives. 


NAMI 
TITLE 


ADDRESS 





THE BEAD CHAIN MANUFACTURING CO., Bridgeport 5, Conn 
original and world’s largest producers of Bead Chain 


PRODUCTION MARKING 


Speed your production 
1 GENERAL 
LPOSE MARK- 

; MACHINE 
Several models avail 
able for quick, safe, 
light or heavy-duty 
marking of round, flat 
or contoured parts, at 
rates up to 800 per hour! 





ROUND PARTS 
Held in 


Cradle Rolls, 
are marked 
with Flat-Roll 
Dies 





FLAT PARTS 


And contoured 


Ae 
parts are a ‘ 
marked with ] ’ 

Roller Dies 


Write for Bulletin FGP-200 











JAS. H. MATTHEWS & CO. 
3956 FORBES ST. PITTSBURGH 13, PA. 


lol Bee), a Mel lie! \c eM ME J. lia te) 2m J. 1) i Mo ©) Bee). a. mee: 


40 Tons Controlled 
with a Feather Touch 
—_= a 


in the new Heppenstall 
Rotating Crane Hook 


By a 
UNIVERSAL Heliocentric 
SPEED REDUCER* 


Because it gives higher torque and wider 

ratio range in minimum space; 20:1 to 

1,000,000 ratios. Compact Design. Bal- 

anced Load Action. . . Two complete as- 
semblies distribute power for unsurpassed smoothness. Low 
Cost, Trouble-Free Operation. Only two principal moving parts. 
Little or no maintenance. 


pe er 


—— 


- A oa 
amt” wt 
ad | 


——~—- 
> se 


For your requirements, write or 
coll IV 2-1346 for complete 
information. *Trademark registered 


UNIVERSAL GEAR DIVISION 


NOVO PUMP AND ENGINE CO. 


702 Porter Street rt al 
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handling equipment to service such 
units. ‘There are also gas fired and 
electric experimental furnaces. A Glo 
bar furnace is used essentially for high 
temperature processing and oxidation 


testing 


Boeing Plans Revealed 
For Development Center 


Boeing Airplane Co. has announced 
plans for a 21] million dollar develop- 
mental center near its main plant in 
Seattle adjacent to Boeing Field. The 
center will include four main build 
ings and other structures which will 
idd 1,021,000 sq ft of covered area 
to company operations. Certain phases 
of guided missiles, physical research, 
structural testing and experimental 
tivities are among the function 

will occup' the 


eplace the Boe 


pri 
nnance 
turing facility at 
f approximately 
id costing 8.5 million, 
1 to the present 
Major p 
v will be used for 


New Aviation Firm 


Formed 


The formation of a new company, 
Clemco Aero Products, Inc., has been 
announced by Mr. Tohn D. Tavlor, a 
Buffalo, New York industrialist. This 
concern will be housed in a new 

000 sq ft plant, at Compton, Cali 
fornia. Clemco Aero Products, In 

will be engaged in the machining of 
missile fins and structural sections of 
aircraft, the milling of aircraft wing 


(Continued on page 509) 
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iE WW! BENDIX-FRIEZ 
DESIGNER’S THERMISTOR KIT 


COMPLETE 
WITH 
DATA 

SHEETS 


12 Individually Packaged Rod-Type Elements, 
25 to 1,000,000 ohms range 


Here’s a real time-saver for the busy designer from Bendix-Friez.* 
This new Rod-Type Thermistor Kit contains twelve standard 
elements for applications in sensing, controlling and indicating 
devices. Handy compartment case keeps thermistors separate and 
ready for quick use. Indexed boxes save time, 


assist in specifying and ordering. 


These twelve thermistor elements range in resistance from 
25 ohms to 1,000,000 ohms. Kit comes complete with 
specifications, covering dimensions, voltage-current character- 
istics and temperature resistance relationships. An up-to-date list 
of references are cataloged for your convenience according to 
thermistor applications. Mass quantities available for any 
or all of these 12 different thermistors. 


Bendix-Friez 
1404 Taylor Avenue 
Baltimore 4, Maryland 


Order your kit now. Or write for 
complete information. 


“Gendt”. Pries 


FRIEZ INSTRUMENT DIVISION 


Gentlemen 
Enclosed is my check for $ add 
kit for pocking and shipping charges). Please send 


No. 100 Designer's Thermistor Kits. C.O.D.'s accepted 


BALTIMORE 4, MD. 


Nome 





t f 
Export Sales and Service Stree 


Bendix International Division 
205 E. 42nd St., N.Y. 17, U. Y., U.S.A 


| 
| 
| 
| 
| 
| 
| 
BENDIX AVIATION CORPORATION 
| 
| 
! 
| 
a 





Actual case histories 
of unusual design problems 
solved by 
Pyramid Mouldings 


Mouldings fam STEAM 
GENERATORS 


are available in 

all sizes—for 

every conceivable 4 
purpose! 

Used by the 

leaders of industry 


throughout the 
world—Since 1917 





Ask your supplier, ‘ 
or write direct stating your needs— “at 


AUTCFRATIC 


STEAM PRODUCTS CORP. 


140 West 31st St. New York 1 WY BR. 39-9736 








Mouldings made ‘“‘case"’ history... 


rarer ea : “ODD 
formed bezels. Rolled to shape 2 SH 
and bent to exact case contour APED 
they covered raw edges, added HEAT ° 7 
structural strength, provides / Inc. 
dustproof construction , Some say this should be our 
name. We do make heating 
elements in any shape insu- 
lated with silicone rubber or 
other materials 
ar z = but, we also make units with 
The case of the missing ‘“‘drop-out"’... ‘ any degree of FLEXIBILITY 
—and when you need special 
has meant money to the attributes such as 
many manutacturers who have @ EXCESSIVE THINNESS 
found that mouldings rolled in @ RESISTANCE TO CORROSION 
spirals and cut se a @ LARGE SIZE 
eliminates waste unavoidable : and anytime you are interested in 
with stamped parts Bezels ae Low COST 
burner rings or any ring or call upon | 


me 


bezel can be economically 


Tere ca he a | . df) 
ae eee tt Electro-Flex Heat ° 


Write today for your free ‘“Plan Book of Metal Mouldings” 7 Wk SBANDARD ELEMENTS": ’ 
“es I 


Pyramid Mouldings B00 HE nnn erp 


Hapel 7-24 
5347 WEST ARMSTRONG AVE CHICAGO 3 
NEW YORK CALIFORNIA 
& 


s at Booth No. 524 
Engineering Show May 14-17 
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skins and t production of quick 


disconnect fittings for aircraft and mis 
sile pneumatic lines. Its machinery 


} 


is classified as heavy industrial, with 


emphasis n two-dimensional and 
three-dimensional duplicating and pro 
Mr. Taylor will serve as presi 

dent of the new organization. Mr. R 
Glenn Gorman will be Vice President 
1 General Manager. Mr. Gorman 
has been engaged in industrial and avi- 
ation engineering and manufacturing 


\ K for t ist 1> years 


RCA To Open Ferrite 
Development Laboratory 


Radio Corporation of America has an 
nounced plans for the establishment 
of an Advanced Development Labora 
in the New England Industrial 

it Needham, Mass. A modern 


k building, 


Needham 
work 
inder wav fo 
gen utilizing 
it Camden 
Che Needhan 
econd plant 
RCA in t 
55, RCA 
Svstems Engineeri 
in Waltham for the 


if pe alized electr 


Sylvania Projects 
New Plastics Plant 


Plans for a new 110,000-sq-ft plastics 


I rected in W 


plant, to Pa 


h 
Division of 

I Mar Pettegrew, gencral 

I ier of Sylvania’s Parts Division 

that the new plant will be directly 

ss from the Division’s present 
ind Plastics plant. All pl 

plant will be trans 

ew location. The pres- 

rational space will be 


(Continued on page 511) 
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LUBRICATION IS IMPRACTICAL 
OR IMPOSSIBLE SPECIFY CARBOLUBE 


Bearings or Other Paris.... 


Corrosion-Resistant, Metal- 
= | Fe] | Impregnated or Plain Carbon 
—=- | Need No Oil or Grease 

1 | 


Carbolube is carbon-graphite impreg- 


Typical examples: Valve Parts, Bearings, 
Friction Clutches, Seal Rings, Sliding 


nated with babbitt, bronze, copper, cad 


| 


nium, silver or non-metallics. The result 
Contacts, Piston Rings, Pistons um = . 


} 


is a completely homogeneous material 


CARBOLUBE IS APPLICABLE WHERE: | whose self-lubricating and corrosion-re 


ul g an 

. Oil lubrication is inconvenient, expen- 
sive or impossible 

. Chemical corrosion attacks oil, grease 
Bearings, seals or parts are inacces- 


weal 


sible 
Extreme temperatures reduce operat 
ing efhciency or make lubrication 
inefhicient 

. Current is transferred between moving 
parts 
Weight reduction is necessary 
Bearings, seals or parts are 
in liquids 
Lack of fumes, cleanliness ar 
sities 
Electrical parts are subje 


or fusing 


CHARACTERISTICS OF 
BABBIT & COPPER CARBOLUBE 


(Range between limits, according to grades 
Weight: 13, to 3 oz./cu. in 
% of Metal (by weight) : 35% —70 
Tensile Strength: 3,900—5,500 lbs./sq 

in 
Compressive Strength: 16,000 — 30,000 

IDs./ Sq. in 
Coefficient of Friction: constant and 

low BACKED BY YEARS OF 
Coefficient of Expansion: 


thar of seon ot utecl eP°™ 2 | RESEARCH AND DEVELOPMENT 


Bearing Load Pressure: 20 
in. on the projected area 
Speed: 1,500—7,000 FPM, dependir 
grade 
Operating Temperature: 
Babbitt, to 350 F.* 
( opper, to 750 k 
Non-Metallic , to 750 F.* 
*In air or oxidizing atmospheres. Higher 
temperatures allowable in non-oxidizing 


atmospheres. 


Machined Molded Part 
AVAILABLE IN A WIDE RANGE OF TYPES AND PRODUCTS 


THE CARBONE CORPORATION BOONTON, NEW JERSEY 


' 
sistant qualities are inherent, regardless 





The badge of quality on 
your product 


The users of your product 
respect the name Marsh 
on a pressure gauge or 
dial thermometer. Adopt 
Marsh Instruments and 
you will know why they 
have become ‘‘The 
Standard of Accuracy”. 
There is a Marsh for 
every service. 


Ask for this new catalog... 
It covers your instrument 
requirements 


MARSH INSTRUMENT CO. Sales Affiliate of Jas. P. Marsh Corporation 
Dept. 38, Skokle, Ill. © Marsh instrument & Valve Co. (Canada) Ltd, 8407 
13rd Street, Edmonton Alberta © Export Dept., 3501 Howard Street, Skokie, |!! 








are behind Fat) 
“WHEELS by 
Our constant search for wheel improve- 
ment takes ALL factors into account — 


@ The design of WHEELS and 
HUBS 


and AXLES 


4 @ Selection of ade- 
quate anti-friction 
BEARINGS 


@ Selection of 
suitable closure 
SEALS 


@ Selection of 
types and sizes 
of rubber TIRES 


May we assist 
you in cost reduction 
through our 
PACKAGE PLAN? 


FRENCH & HECHT 


DAVENPORT. IOWA 
‘ 








if this is your 


PROBLEM 


If you need effective, highly 
readable, smartly illustrated 
company literature (booklets, 
pamphlets, manuals) to dis- 
play your products, inform 
the public of your operations, 
attract key personnel to your 
plant, train employees, and perform 
any of the other communicative, 


functions vital to your business... 


this Is your 


ANOWER 


WRITING SERVICE has a staff 


of more than 150 highly-trained 


a writers, editors, and illustration 


specialists whose job it is to creat 


4 The McGraw-Hill TECHNICAL 
eS 
— Ae, 


> 


technical and general literature fo1 
industry. We write, illustrate, de- 
sign, and print Equipment Manuals, 
Product Bulletins, Handbooks, 
Company Histories, Annual Re- 
ports, and other specialized mate- 
rial. Save money and time. Let our 
staff be your staff for Technical and 


Business public ations, 


ible through ad agen 


Write « Phone 


TECHNICAL WRITING SERVICE 


McGraw-Hill Book Co., Inc 
330 W. 42nd St., N. Y. 36, N. Y 
LOngacre 4-3000 
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Press Previews continued 


henceforth devoted to lamp-base 
manufacture by the Division. Plans 


for completion of the new plant ar 


scheduled for December 15 | talk ab t 
The idditic nal floor space will al Ou 

low the Division’s plastics operations 

to expard its high-speed automati 


molding of electronic and 


tronic part When the new build 


ings are completed, Sylvania’s facilities 
in Warren will 


310,000 sq ft o 


non-ele 


iccount for some 


f manutacturing space 
With the completion of the 
building, the Division will have thre« 
plants in Warren, one in York, Pa., 
one in Nelsonville, Ohio, one 
land, Ohio and its newly acquired 
formati plant in Naugatuck, Con 


a 


new 


finn 


triphin 


n Cleve 


n 


International Firm 
Formed to Market French 
Electronic Products 





The Compagnie Generale de Tele- 
graphie Sans Fil of Paris, Fr 


ince, Onc 


Wane eprphypbih pa ainlyay npr Ar 


of the leading European electronic 


companies, and Airborne Instruments 


Laboratory, Inc., Mineola, New York, 
have announced the formation of an 


American company, called the Inter 
continental Electronics Corporation plastics too. ee 
to manufacture and market electronic 
products developed in Franc: nm, at K K Wek 

Hector R. Skifter, President of j — 
Airborne Instruments Laboratory, Inc 
and a member of the Board of Di 
rectors of the newly formed corpo 
ration states, 
recognized, 


World War II, tremendous st 


have been made in engineering in the 


na 
riaes 


European yuntries, particularly in 
France. In spite of the tremendous 
advances in technology made in Amer 
ica, we have found that CSF and its 


group, representing a major portion 





of the know-how of French electron 


ics, can and will contribute substan 


tially to our engineering efforts by 
offering to us an opportunity to join 
with them in a unified program of en 
gineering. ‘We anticipate that tre BRANCH SALES OFFICES 
mendously valuable progress lies ahead New York, Mt. Vernon. .Mo 4-4866 


SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS 
for the electronics field as a result of Rochester Hillside 0626 


t Beverly, Mass. Telephone: 65 
our combined efforts in thi 


new 


, Chicago errimac 7-1830 
COMPS Detroit Jordan 6-0743 

CSF has been established 46 vear Philadelphia Hilltop 6-6472 y ee as 
in the electronic industry, having de Dallas Legan 5234 


5 Atlantic 7-9633 
veloped and installed the first radio Sen Gabricl, Cal. ; . 


: St. Louis Parkview 5-9577 1415 S. BROADWAY, DAYTON 1, OHIO 
telegraph link to be set up in a tropi ton 
Atlanta Exchange 6 


(Continued on page 513) Toronto, . Oliver 7986 
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flexible. 
chafting 


THE JOB 


STOW Flexible Shafts have effectively solved 

power take-off problems on both trucks and 

tractor-trailers. Large shafts, such as the 

1%" pictured above which transmits up t Diagram sho 
TOW po 

drive shaft insta 


take-off applications more efficiently and U lation operating 


through 90° bend 


10 H.P., have proven their ability on power 


with more trouble-free service.. 
to operate pumps for petroleum, milk and other liquids 
to operate conveyors /[0: grain, coal; to operate 
compressors 07 refrigeration trucks 


Why not put Stow to work on your power drive problems? Stow Engineers 
are always at your service 


For complete engi- 
neering data and 
illustrations on STOW 
Fiexible Shafting — 
Write today tor -REE 
Bulletin 525. 


Write today for Bulletin 542 
and complete data on Power 
Take-Off drives 


426 STATE ST., BINGHAMTON, N. Y. 


Press Previews continued 
cal country and designers of the Car 
cinotron micro-wave tube. With its 
10,000 employees, of which 2500 are 
trained engineers distributed over 18 
French companies, CSF and its group 
is one of the chief European electronic 
conce>rms 

AIL, has grown from a wartime team 
doing work for the Office of Scientific 
Research and Development to a com 
pany active in the electronic fields of 
radar and navigation, air-traffic control, 
medical diagnosis, nuclear technology, 
special systems and components, 
countermeasures, and automatic con- 
trols for the automotive industry 


Neoprene Coated Fabric 
Growing in Demand 


The Vulcan Rubber Products “Duro- 
flex” plant at Buene Vista, Va., has 
vithin two years grown from a six-man 
shop to a modern multi-million dollar 
ganization. A lightweight neoprene- 
nvlon fabric called ‘“Cover- 
said to be largely responsible. 
hree years ago Vulcan merged 
Reeves Brothers, Inc., a leading 
of fabrics for the apparel indus 
which wanted to expand in the 
ndustrial fabrics field. Vulcan was set 
up to make a broad range of rubber 
ated products required by 
plications in industries su 
tion, trucking and high speed offset 


printing. Since then, the plant in 
3uene Vista has been enlarged several 
times to meet the increased demand 
Vulcan expects to soon have the 
broadest product range in the tar- 
paulin fabric industry 
\ Vulcan “Coverlight” tarpaulin 
can be handled by one man, providing 
workable coverings for fleet operators 
with one-man trucks. As a result of 
such coverings as “Coverlight’’, truck 
s reportedly are turning to open-top 
trailers, cheaper to maintain and more 
flexible for loading. These tarps are 
said to be waterproof, acid and oil 
resistant, and will resist mildew and 
fungus. They have dimensional sta- 
bility, can fit intricate patterns and 
forms unusual shapes. The product is 
described in a new brochure “The 
Ultimate in Industrial Coated Fab- 
, obtainable from Vulcan Rubber 
ducts Division, Reeves Brothers, 
54 Worth St., New York 18, 
York 
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SEARCHLIGHT 
SECTION 


EQUIPMENT US 


DISPLAYED RATE 
Individual Speces with border rules for premi- 
nent display of advertisements 
The advertising rate is $16.85 per inch for all 
ivertising appearing on other than a con- 
act basis. Contract rates quoted on request 
An advertising inch is measured %” vertically 


m one column, 3 columns—30@ inches—te s 
page 


UNDISPLAYED RATE 
$1.80 a line, minimum 3 lines 


To figure atvente payment count 5 average 
words as a line 

Bor Numbers—-Care of publication count as one 
ine 

Discount of 10% if full payment is made in ad 
vance for 4 consecutive insertions. 

Rquipment Wanted or For Sale Advertisements 
acceptable only in Displayed Style 











Ae 


7 
Factory Representatives 
PLEXIGLAS © LUCITE 
NYLON © TEFLON © ACETATE 
SHEETS STYRON © VINYL 
RODS Write for catalog 


TUBES 


ACTIVE PLASTICS CORP. 


277-279 Franklin Avenve Floral Park 
Franklin Square, L. I., N.Y. 2-8928-9 





ALUMILITED ALUMINUM 


Flat & Embossed SHEETS 
Die formed panels used for store fronts 
signs, trailers, displays, dryers, etc 
Anodized sheet supplied for all purposes 


LUSTRIK, Inc. fest 


3235 Frankford Ave. Philadelphia 34, Pa 











BUSINESS OPPORTUNITY 


Patient- anon simple all plastic razor 
a a € mb 1 with . C 
di 

pe tare ma 


gineering 





PROFESSIONAL 
SERVICES 








GEORGE H. KENDALL 


Consulting Mechanical Engineers 
' fa ieee iia ; : 








WILLARD F. MASON 
Consulting Electrical Engineers 
De 


PIONEER AND WORLD'S LARGEST PRODUCER OF 
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MECHANICAL 
DESIGN 
ENGINEERS 


Link Aviation s expanding p oduction fo dustry and the 


military services has opened up a fruitfu ld for engineers 
2 | 


with a creative yet practical approac the solution of 


challenging problems in mechan nd development 


These rewarding assignments are for men with a BS degree 

Mechanical Engineering, with an advanced degree pre- 
ferred. We would especially like to talk to those who have 
had several years’ work in research and development activ- 
ities. Experience with high precision measuring devices and 


familiarity with basic optical principles is highly desirable. 


Our progressive company is located in picturesque Southern 
New York, an area famous [o! comfortable suburban HnviIng 
We provide excellent employee benefits, and many oppor- 
tunities for advancement in engineering and manufacturing 


work 


For | persons il interview during Design Engineering Show in 
Philadelphia, please call Mr. R. W. Titzel at EVergreen 
6-9000 May 14-15 or write directly to 





MK 


AVIATION, INC. 





LINK AVIATION, INC., BINGHAMTON, N. Y. 


DIARY OF GENERAL PRECISION EQ PMEN 





JET FLIGHT SIMULATORS 





EMPLOYMENT OPPORTUNITIES 


J, selling, oMfoce, skilled, manual, ete. 





The Advertisements in this section inolude all ploy t oppor 


Positions Vacant Civil Service Opportunities Employment Agencies 
A Positions Wanted Selling Opportunities Wanted Employment Services 
( Part Time Work Selling Opportunities Offered Labor Bureaus 


/ NATION DISPLAYED RATES—— UNDISPLAYED 


The advertising rate is $23.20 per inch for all advertising ap $1.80 per line, minimum 3 tines. To figure advance payment 
OVERA Nal pearing on other than @ contract basis. Contract rates quoted count 5 average words as a line, 
Box Numbers—counts as 1 line 


rosition Wanted ads are ' of above rave 


I is measured ” vertically on a column—3 
An advertising b measured %” ve . Discount of 10% if full payment is made in « 


nches tw a page secutive insertions. 


Agency Commission Not subject to Agency Commission 


Send NEW ADS to PRODUCT ENGINEERING, 330 W. 42nd St., N. Y. for June issue closing May 18th 


i 
MECHANICAL Say he CUSTOM RS 
ENGINEERS oN | in ce MACHINE 


with experience indesign of: _ " WY 


* Precision Mechanisms Steer F705 |. 
© Radar Antenna pedestals ASS = ~S = 


and mounts 
® Lightweight Structural Y 
members. Graduate engineer. Age to 
45. Automatic process ma- 
The recent expansion of our chine design with good work- 
engineering facilities makes it At Raytheon’s new ing knowledge of transfer 
possible to offer unusual Oop- bea sen pong wd applications and broad ex- 
portunities to experienced cre- a el perience for the design of 


ff . trical engineers work to- 
ative engineers. gether as a team to cre- custom products for automa- 


Beginning salary range: ate the custom designed tion. Creative and imagina- 


$6000 to $10,000. psn ener — has tive ability to meet and 
. enhance aytheon’s / 
A brief resume form and a seuietion oa Y Excel. analyze customers’ problems. 


brochure describing our new fence in Electronics”. 
laboratory may be obtained Send resume to: 
by writing to Mr. Robert E. 

G. C. REISER, Manager 


Doherty. 
onerty Custom Engineering 


RAYTHEON MANUFACTURING COMPANY al 
a> | 
1 cata een, ess GQUED | TOLEDO scaLe co 


@ Full tuition paid for accepted educational ©@ Progressive salary review system. TOLEDO 1, OHIO 


rograms. @ Liberal employee benefit pr am. 
. cation convenient for country or city living. — —— 























MECHANICAL ENGINEERS PRODUCT STYLING 


AND 
DESIGNERS SaaS EXECUTIVE 


With several years’ experience in heavy machine design for work on 
electro-hydraulic cranes, steel hatch covers, and other marine cargo han- 
dling equipment. 


WE ARE NEWLY LOCATED IN CENTRAL PHILADELPHIA 


Join an old, established company in a new division with wonderful op- 
portunities for advancement. Excellent salaries and benefits. We pay 
interview and relocation expenses. 


One of the largest industrial design 
has 


Replies Confidential. Write or wire — 


Mr. K. E. EYLER ' 
MACGREGOR-COMARAIN DIVISION —_,--* 
NATIONAL-U. S. RADIATOR CORP. P-1422, Product Engineering 

1420 WALNUT ST. PHILADELPHIA 2, PA. $30 W. 42 8t., New York 36, N. ¥ 
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A message to the Career-Conscious Engineer: 


Ready to change jobs? 


TO ENGINEERS WHO LACK AIRCRAFT EXPERIENCE: 


Aircraft experience is not necessary to join Lockheed. 
it’s your engineering training and experience that count. Lockheed 
trains you for aircraft engineering — at full pay. 


Lockheed AIRCRAFT CORPORATION 
a — 
California Division BURBANK Cal ifo rnia 


Perhaps you are not receiving a salary 
commensurate with your work. 


Perhaps you are dissatisfied with your 
rate of promotion. 


Perhaps you do not have enough scope 
for your ability in your present job. 


Or perhaps you simply want to move 
to Southern California. 


We invite you to consider the California 
Division of Lockheed Aircraft Corporation 
as the place to re-establish your career 


For these reasons 


Promotional Opportunities are excellent 
because there are sO many supervisory 
positions to be filled with 46 major 
projects in progress at Lockheed and 
because Lockheed ts in an expanding 
development and production program 


You have more scope to show what you 
can do because Lockheed projects range 
across virtually the entire spectrum of 
aeronautical endeavor. You are not 
limited to one type of work because 
Lockheed is so diversified in projects 
Moreover, Lockheed encourages and 


welcomes personal initiative 


You may receive a substantial increase 
in poy because Lockheed is extremely 
liberal in direct salary and in extra 
employee benefits, which actually 
increase the value of your position by 


an average of 14% 


Positions are open at all levels for engineers 
in fields of: Aerodynamics — Design 
Electronics, with emphasis on systems and 
antenna design — Flight Test Engineering, 
particularly in instrumentation 
Math. Analysis — Operations Research 

Structures — Thermodynamics 


Space prevents us from listing all the reasons 
we believe you will find significant. There 

are many others. But if our brief remarks 
make sense to you, write us and we 

can explore your opportunities at Lockheed 
through personal interview or phone 

The brief resumé form below is simply for your 
convenience in contacting us 


E. W. Des Lauriers, Dept. CJ-30-5 
Lockheed Aircraft Corporation 
Burbank, California 

Name 

Field of Engineering 

Home oddress 

Home phone 


Where employed | 


ee ee ee ae ae ae 


College 





EMPLOYMENT OPPORTUNITIES 
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MECHANICAL 
ENGINEERS 


Immediate openings in 
fast-growing field of 


SEMICONDUCTORS 


Permanent career positions 
with General Electric in 
Syracuse, New York ... for 
development and design of 
automatic machinery for 
the manufacture of transis 
tors and rectifiers. 


Unusual opportunity for 
mechanical engineers wit 
B.S. or M.S. degrees and ex 
perience in machine design 


Chance to work with the in 
dustry’s leading engineers 
under ideal working 
conditions in modern labor 
atories, fully equipped witt 
all facilities 
To learn more about 
G-E opportunity to | 
work in the heart « 
York's vacation land 
today to 


a 


Mr. M. D. Chilicote, 
Department 1-56-PE 


Electronica Park 
Syracuse, New York 


GENERAL @@ ELECTRIC 








DIRECTOR OF ENGINEERING 


We are seeking a Director of Engineer 
ing. The blueprint of his specifications 
includes: “Education as an engineer. Age 
35-45. At least 10 years of progress through 
the engineering departments of a medium 
sized, or larger, packaged-processed 
product (chemical or food rather than 
“hard” goods) manufacturer employing 
the most modern production techniques 
Present or very recent position — chief 
engineer or his principal assistant with a 
salary of at least $12,000 a year with a 
company in the food, drug or allied prod 
uct field. For at least the past 5 years, 
responsibility for all new construction and 
equipment as well as other engineering 
functions. A record of accomplish 
ment, rather than a potential for ac- 
complishment.” 


real 


The salary potential is a minimum of 
$20,000; headquarters, Mid-Atlantic sea 
board; environment, city, with a minimum 
of travel; potential employer, company 
with most modern plant in its industry. 


If you are interested and can meet the 
qualifications stated, reply stating your 
present position, your education, your ex 
perience in brief resume form, full per 
sonal statistics and a brief description of 
that achievement you most esteem that 
contributed to your progress. Your reply 
will be kept most confidential, and any 
interview resulting is to be kept in strict 
confidence by you as well 


P-1470, Product Er 


W. 42 St., New Y 
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EMPLOYMENT OPPORTUNITIES 





Mechanical Engineer 





Mechanical Designer 


Position open for Mechani- 
cal Engineer with 3 years 
minimum experience or for 
Mechanical Designer with 
7 years minimum experi- 
ence. Opportunities in lay- 
out and detail design for 
applied research and in- 
strumentation. 


Salary commensurate with 
training and experience. 
Excellent working condi- 
tions. Liberal vacation pol- 
ice along with other fringe 
benefits. Unusual oppor- 
tunity to carry on Univer- 
sity graduate studies while 
working full time. 


U. S. Citizenship required. 
Write, giving details of 
education and experience 
to: 

Technical Personne! Representative 
University of Michigan 


Willow Run Laboratories 
YPSILANTI, MICHIGAN 








ADVERTISING MAN 
WANTED FOR 
TECHNICAL PRODUCTS 


Previous advertising experience not 
necessary but helpful. Must have at 
least two or three years of college 
with courses in engineering and tech- 
nical subjects and like to write. If you 
have the qualifications we have an op- 
portunity open for you. Man selected 
will be trained in all phases of indus- 
trial advertising. In your letter of ap- 
plication state age, education, positions 
held, and give statement of why you 
want a career in advertising. Location: 


well-known Connecticut company. 


P-1211, 
W .42 St 








ENGINEERS, 
Electronic & Mechanical 
PHYSICISTS: 


rl 


Top Grade Openings 
At Melpar Leader in 


Electronics Research & Development 


Due to our continuing expansion program, a number of top grade 
openings exist in our new laboratories suburban to Washington, 
D. C. We urge you to consider the following 


1. At Melpar the engineer is not tied to a pre-arranged schedule of 
advancement. Instead, promotion and advancement are based on 
ndividual recognition, where skill and ability are the paramount 
factors of determination 


2. Melpar has doubled in size every 18 months for the past 10 years 


New openings occur constantly. This enables the engineer to ad 
vance to positions of increased responsibility as soon as he is ready. 
3. Our unique “project team” basis of organization gives the en- 
gineer an opportunity to participate in entire problems from 
conception to completion of prototype, and thus experience the 
“overall” approach to engineering problems necessary to eventual 
directorship responsibility. 


4. Our new air-conditioned laboratories encompass over 285,000 
square feet and offer complete facilities for creative research and 
design. In addition to our central Model Shop, supplementary 
facilities, personnel and test equipment are available for imme 
diate use within each project group 

5. The Northern Virginia Area, suburban to Washington, D. ¢ n 
which Melpar is located, offers excellent living conditions, enjoys 
the Nation’s highest per capita income, fine homes and schools. 
Recreational, cultural and educational facilities abound. Fully- 
accredited graduate courses are offered at the Melpar laboratories 
and at 5 universities in the Area. 


Top Grade Openings Exist in These Fields: 

Network Theory * Systems Evaluation * Microwave Technique * UHF, VHF, or SHF 
Receivers * Analog Computers * Magnetic Tape Handling * Digital Computers * Radar 
and Countermeasures * Packaging Electronic Equipment * Pulse Circuitry * Microwave 
Filters * Flight Simulators * Servomechanisms * Subminiaturization * Electro-Mechanical 
Design * Small Mechanisms * Quality Control and Test Engineering 


Write for complete information. Qualified engineers and physicists 
will be invited to visit Melpar at Company expens« 


Writ Technical Personnel Re} 


NI E L PA R Incorporated 


A Subsidiary of Westinghouse Air Brake Compan 


3061 Arlington Boulevard, Falls Church, Virginia 


Cambridge, Mass., 99 First St.. Watertown, Mass 
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MECHANICAL 
ENGINEERS 


Immediate openings in 
fast-growing field of 


SEMICONDUCTORS 


Permanent career positions 
with General Electric in 
Syracuse, New York .. . for 
development and design of 
automatic machinery for 
the manufacture of transis- 
tors and rectifiers. 


Unusual opportunity for 
mechanical engineers wit 
B.S. or M.S. degrees and ex 
perience in machine design 


Chance to work with the in- 
dustry’s leading engineers 

under ideal working 
conditions in modern labor 
atories, fully equipped witt 
all facilities 


To learn more about your 
G-E opportunity to live and 
work in the heart of New 
York's vacation land, write 
today to 


Mr. M. D. Chilcote, 
Department 1-56-PE 


Electronica Park 
Syracuse, New York 


GENERAL @@ ELECTRIC 








DIRECTOR OF ENGINEERING 


We are seeking a Director of Engireer 
ing. The blueprint of his specifications 
includes: “Education as an engineer. Age 
35-45. At least 10 years of progress through 
the engineering departments of a medium 
sized, or larger, packaged-processed 
product (chemical or food rather than 
“hard” goods) manufacturer employing 
the most modern production techniques. 
Present or very recent position — chief 
engineer or his principal assistant with a 
salary of at least $12,000 a year with a 
company in the food, drug or allied prod 
uct field. For at least the past 5 years, 
responsibility for all new construction and 
equipment as well as other engineering 
functions. A record of real accomplish 
ment, rather than a potential for ac 
complishment.”’ 


The salary potential is a minimum of 
$20,000; headquarters, Mid-Atlantic sea 
board; environment, city, with a minimum 
of travel; potential employer 
with most modern plant in its industry. 


company 


If you are interested and can meet the 
qualifications stated, reply stating your 
present position, your education, your ex- 
perience in brief resume form, full per 
sonal statistics and a brief description of 
that achievement you most esteem that 
contributed to your progress. Your reply 
will be kept most confidential, and any 
interview resulting is to be kept in strict 
confidence by you as well 


P-1470, Product Er 


\A 4”) ¢ 
VW. 42 St New Y 
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Mechanical Engineer | ENS!NEERs. 


OR Electronic & Mechanical 


Mechanical Designer || | PHYS!c!sTs: 


Position open for Mechani- 
cal Engineer with 3 years 
minimum experience or for ee 3 ra _ -f— 

Mechanical Designer with : >. 
7 years minimum experi- 
ence. Opportunities in lay- 


out and detail design for Top State Openings 


applied research and in- 


strumentation. | At Melpar Leader 


Salary commensurate with 
training and experience. Electronics Research & Developme 
Excellent working condi- 
tions. Liberal vacation pol- Due to our continuing expansion program, a number of top grade 
ice along with other fringe openings exist in our new laboratories suburban to Washington, 
‘ D. C. We urge you to consider the following 

benefits. Unusual oppor- ' 

tunity to carry on Univer- 
sity graduate studies while individual recognition, wher skill and ability are the paramount 
working full time. factore of 





1. At Melpar the engineer is not tied to a pre-arranged schedule of 
advancement. Instead, promotion and advancement are based on 


determination 
U.S Citizenship required. 2. Melpar has doubled in size eve ry 18 months for the past 10 years 
Write, giving details of New openings occur constantly. This enables the engineer to ad 


education and experience 
to: 3. Our unique “project team” basis of organization gives the en 


vance to positions of increased responsibility as soon as he is ready. 


gineer an opportunity to participate in entire problems from 
Technical Personnel Representative conception to completion of prototype, and thus experience the 
University of Michigan “overall” approach to engineering problems necessary to eventua 
° ° directorship responsibility. 
Willow Run Laboratories 


YPSILANTI, MICHIGAN 4. Our new air-conditioned laboratories encompass over 285,000 
‘ . } 
square feet and offer complete facilities for creative research and 





design. In addition to our central Model Shop, supplementary 





‘ 


facilities, personnel and test equipment are available for imme 


diate use within each project group. 
ADVERTISING MAN 5. The Northern Virginia Area, suburban to Washington, D. C., in 


which Melpar is located, offers excellent living conditions, enjoys 

WANTED FOR the Nation’s highest per capita income, fine homes and schools 
Recreational, cultural and educational facilities abound. Fully- 

accredited graduate courses are offered at the Melpar laborat 


TECHNICAL PRODUCTS and at 5 universities in the Area. 


2 : d — : Top Grade Openings Exist in These Fields: 
revious advertisin experience not 
° ) P Network Theory * Systems Evaluation * Microwave Technique * UHF, VHF, or SHF 
necessary but helpful. Must have at Receivers * Analog Computers * Magnetic Tape Handling * Digital Computers * Rodar 
| and Countermeasures * Packaging Electronic Equipment * Pulse Circuitry * Microwave 
least two or three years of college | Filters * Flight Simulators * Servomechonisms * Subminiaturization * Electro-Mechanical 
. ‘ , . | Design * Small Mechanisms * Quality Control and Test Engineering 
with courses in engineering and tech- ; 
chest ecbtuitn ond the eta. C ete Write for complete information. Qual ified engineers and phys 
— ; y will be invited to visit Melpar at Gommpane ex pens 


have the qualifications we have an op- 


portunity open for you. Man selected ' ~~ 


will be trained in all phases of indus- 
trial advertising. In your letter of ap- 
plication state age, education, positions 

held, and give statement of why you M E L PA ke Incor por ated 
want a career in advertising. Location: 
ibsidiary of Westinghouse Air Brake ‘ pa! 


3061 prcteas Boulevard, Falls Church, Virginia 


well-known Connecticut company. 


P-1211, 
W .42 St., Ne j t . c or wvailable a r laboratories Cambridge, Mass., 99 First St.. Watertown, Mass 
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Machine Designers 
Draftsmen 


e Promotions within our company have 
created a number of opportunities for 
qualified men to grow with our growing 
engineering organization. 


If you'd like a career with a real future, 
with a long established company that’s 
widely known as a good place to work, 


write or visit us now! 


Write: C.T. Blake, Mgr. 
Engineering Department 


WARWER & SWASEY CO. 


5701 Carnegie Avenue 


e Cleveland 3, Ohio 





CONVEYOR DESIGNERS 


Conveyor Designers capable of squad 
supervision. Opportunity with leading 
conveyor manufacturer. Must be willing 
to re-locate. Write complete details of 
experience and Salary expected. This 
information will be kept strictly confi- 
dential. 


THE ALVEY-FERGUSON COMPANY 
DEPARTMENT EB 
CINCINNATI 9, OHIO 


MACHINE DESIGNER 


Excellent opportunity for creative thinking 

) carry thru to completed equipment on aut a 
mechanical and hydraulic plant machines. Located 
n the % million population Denver region, yet 
mly 1 hour to Colorado rockies’ hunting, fishing 
and skiing areas. 


COORS PORCELAIN CO. 


Golden, Colorado 








WANTED 
ENGINEERING DRAFTSMEN 


Mechanical and electrical by large stable corpora- 
tion. Good Future for desirable applicants. Give 
references, education, experience and salary ex- 
pected in first letter Location South—city of 
30,000. Excellent living conditions 


P-1391, Product Eng 
)N. Michigan Ave., Ct LgO 








APPLICATION ENGINEER 


Prominent manufacturer located Midwest has 
excellent opportunity for man with at least 
3 years experience in internal combustion 
engine application engineering as related to 
fluid flow design of cooling water, lubricat 
ing and fuel oil, and air piping in power 
plants. Must have ability to calculate size 
of auxiliary pumps, coolers and so forth 
Some knowledge of machine design and en- 
gineering mathematics essential. Must be 
able to handle all application engineering re- 
quired by engine contracts. Write stating age, 
experienco, and salary expected Replies 
strictly confidential 


P-1357, Product Engineering 


620 N. Michigan Ave., Chicago 11, Ill 


ASSISTANT CHIEF ENGINEER 


Moderate size manufacturer electromechanical 
products can offer early advancement and increased 
earnings for outstanding performance. Products dis- 
tributed nationally through distributors and deal- 
ers. Starting salary $!2,000-$14,000. Company pays 
agency fee and relocation expense 


MONARCH PERSONNEL 28 E. Jackson Bivd 
Chicago 4, Ill 








CHIEF PRODUCT ENGINEERS 
$10,000-$15,000 
2) Turbine compressor or gas engine experience. 
|) Heavy and tight portable tools. 
1) Heavy construction equipment 
Send complete resume t 
J. J. COOPER 
64 E. Jackson Bivd Suite 940 
Chicago, It Wabash 2-1918 
PROMPT AND CONFIDENTIAL SERVICE 











WANTED 


Electrical engineer to head up electrical division in 
design engineering department for plant layout work 
including automatic control for mechanization proj- 
ect. Experience in board plant or pulp mill helpful 
Give education, experience and salary desired in 
first letter. Location south—city of 30,000. Excel- 
lent living conditions. 
P-1484 Product Engineering 
330 W. 42 St., New York 36, N. ¥ 








NO FEE 
Worldwide Placement 
Design Engineers 
ANN PALMER HAYNES 


Industrial Personnel Consultant 
1346 Conn. Ave. NW Wash. 6, D. C 





REPLIES (Bow N iddress t y 
VEW YORK sso WwW ,2nd St 36 
CHICAGO: 520 N. Michigan Ave 
SAN FRANCISCO: 68 Post 8t 








POSITIONS VACANT 


Mechanical Engineer with 5-10 years design 
experience in small mass-produced electrical 
devices wanted as Assistant to Chief En 
gineer in medium size plant in pleasant up 
state New York community Send complete 
resume to P-1136, Product Engineering 


Wanted Design Engineers—Mechanical ex- 
perience automatic machinery desirable also 
plant layout board or pulp plants Salary 
open Reply in first letter giving details 
training experience, reference and present 
range. Location South P-121 
oduct Engineering. 


POSITIONS WANTED 
Electrical design engineer with design and 
development experience and several years 
experience as a practicing patent attorney 
wishes to obtain lucrative employment adja 
cent to or around New York Cit Write 
PW-9504, Product Engineering 


Mechanical Engineer (28) 8.S.M.E., M.A. in 
Mathematics 6 years experience in tooling 
and production, automatic and heavy ma- 
chine design, pneumatic systems heat trans- 
fer, pressure vessels, radar detection theory 
digital computer programming Seeks chal 
lenging position in research, development or 
basic design. Free to re-locate and/or travel 
PW-1283, Product Engineering. 


Graduate Mechanical Engineer—in the Ex- 
ecutive capacity as factory manager, chief 
engineer or assistant 19 years of diversified 
engineering and management in machine 
tools, automatic machinery and products. 7 
ears of practical factory operations includ- 
ng cost and sales. PW-1390, Product En- 


gineering 


For RATES or 
INFORMATION 


About Classified Advertising 


Contact 


The McGraw-Hill Office 


Nearest you 





ATLANTA, 3 
1321 Rhodes- 
Haverty Bid 
WaAlnut 577) 


W. LANIER 


DETROIT, 26 
856 Penobscot Bidg 
WOodward 2-1793 


L. SEEGAR 


LOS ANGELES, 17 
1125 W. 6th St 
MAdison 6-935) 


H. L. KEELER 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER NEW YORK, 36 
330 West 42 St 
CHICAGO, 11 LOngacre 4-3000 
520 N. Michigan Ave. R. LAWLESS 
MOhawk 4-5800 D. COSTER 


W. HIGGINS S. HENRY 


CINCINNATI, 37 PHILADELPHIA, 3 
1915 Rockingham Ave. 17th & Sansom St 
REdwood 1-4537 Rittenhouse 6-0670 
W. H. GARDNER E. MINGLE 

H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St 
JEfferson 5-4867 
W. HIGGENS 


CLEVELAND, 15 
1510 Hanna Bidg 
SUperior 1-7 

W. SULLIVAN 


DALLAS, 2 
Adolphus Tower 
Main & Akard Sts. 


G. L. JONES 


SAN FRANCISCO, 4 
68 Post St. 

DOugleas 2-4600 

R. L. ALCORN 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
A 


Accelerometers 
Accumulators 43 


Actuators 
Electrical 
Hydraulic 440 
Mechanical af 


Adapters 
Fiexible Shaft 512 


Adhesives 48 


Air Motors (see Motors, Air) 





Aluminum Alloys 2, 52-53, 57 77 
252-253, 264-265, 407 
Aluminum Coated Sheet and Strip 
(see Steel, Coated) 


PS DESIGN OPPORTUNITIES 
mplifiers 
Assemblies AHEAD WITH 


Electrica! 


Pneumat WHITNEY CHAIN DRIVES 


Axles 


When designing or replacing power 


transmission or conveyor drive units, 
Ball Joints 


Balls 134, 500 
Bars Drives provides economical design 
Metal 4th Cover, 10, 71, 407, 437 
Bearing Materials 275, 396 


the adaptability of Whitney Chain 


and increased production. Whitney 


Chain Drives assure utmost efficiency 

Bearings 
Ball 51, 56, 120, 134, 227 
357, 440, 458, 500, 504 ance in all types of service from frac- 


provide positive, reliable perform 


Jewel 469, 502 


Miniature 363 tional to hundreds of horsepower 
Needle 120 
Roller 4th Cover, 38-39, 51, 120 

227, 235, 301-302, 357, 458 Important when considering your 
Sleeve oie 275, 337 


Bellows 266, 439 
Belt Lacers 489 
Belts 79-82, 317, 441 
Belts, Timing 16, 118 


Belts, V 16. 60-61. 79-82 bicycle chain. Whitney's undivided 
317, 354-355, 441, 457 


Bi-Metal 31, 468 
Blowers 3522, 482 
Bolts 270, 334 
Books ..478, 486 
Boosters 43, 387, 440 
Boots 2nd Cover 
Brake Motors 3rd Cover 


Brakes 
Electric 408 for prompt and practical engineering 
soenion 294, 408 = assistance on all drive problems. 


chain source. Whitney Chain has spe 
cialized in finished steel precision 
chain drives since 1896 when Whitney 
pioneered the famous afloy steel 


concentration on producing quality 
precision chain drives is backed by 
complete factory warehouse stocks 
and engineering service across the 
country. 


Write for descriptive literature — or 
call your nearest Whitney Field Office 


Brass 77 
Brazing 52-53 


Brazing 
Alloys 250 


Bronze 74, #77 
Brushes 


Bushings 


Cabinets ; 492 
Cams 485 
Capacitors . 267-268, 491, 493 ’ 

Carbon .40-41 aa at 

Carbon Parts 509 CHAIN COMPANY @/ 
Casters 20-21 

Castings 330, 495 204 HAMILTON STREET, HARTFORD 2, CONNECTICUT 


Continued on p. 520 
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Power | 


Job-Rated for the Equipment 
Particular Load to 


Give Maximum Performance on Your Job 


NON-LUBRICATED 
EASILY-ASSEMBLED 
FLEXIBLE COUPLINGS 


e _— 91/4" 


Ne . 
Bores mox.)- 54” to 2\ 
>O. cee ‘ Ib 
c Va ot to 19 ‘s 
wr 1/20 to 
HP 


Torque 


510 
teratic) + 1% to ? 


MAINTENANCE-FREE INSTANTLY- 
ADJUSTABLE VARIABLE SPEED PULLEYS 


ECONOMICALLY-PRICED INFINITELY- 
VARIABLE SELECT-O-SPEED 
TRANSMISSIONS 


er of Hond Wheel 
Ato C 


Is . Lev 


Contro 
Belt Sizes *"y.1 to 10-1 
Speed conngplt yy to7” 
HP. (1729 § 


Get Lovejoy performance for your equipment. 
Request full information now. 


mY 309 LOVEJOY FLEXIBLE COUPLING CO. 


4873 WEST LAKE STREET * CHICAGO 44, ILLINOIS 


index of 


PRODUCTS 
ADVERTISED 


In This Issue 
e 


Continued from p. 519 
Castings, Centrifugal 


Castings, Precision Investmen 


Ceramics 

Chains 
Bead . : 
Conveyor 301 302 
Roller 13, 285, 301-302 
Silent 

Chemical Treatments 

Clad Metals 

Clamps 

Clamps, Hose 

Clips . 

Closures 


Clutches 
Electrical 


Mechanical 282, 316, 354-55 


380, 393, 452, 
Pneumatic 


295, 370, 
464, 


Coatings . 276 
Coils 452, 
Cold Headed Parts 
Computers 
Connectors 
Electrical 


Hose 
Tube 


375 


Contactors 17, 335 


Contacts & Contact Materials 


Control Panels & Switchboards 36 
335-336, 

Controls 
Electrical 36, 67-68, 244-245, 
284, 335-33€ 394, 427, 
Electronic 36, 
Hydraulic 261, 333, 346, 
426, 447, 
Mechanicai 440, 474, 
Pneumatic 261, 333 


Conveyor Belts 79-82 


Copper & Copper Alloys 77, 108, 
Cords 

Cork Compositions 

Counters 


Couplings (see Connectors 
Couplings 

Hydraulic 

Mechanical 


Cylinders 
Hydraulic 43 
333, 377, 382, 4 
Pneumatic 43, 259. 3 
382, 432 


58-59, 121 
32, 


Deep Drawing 
Dials 

Die Castings 
Differentials 
Dimmers 
Drafting 


Machines 
Supplies 


Product Engineering 


398 


504 


94-95 
94.95 


336 
444 


67-68 


466 
261 
443 
331 
387 
481 
481 
456 
525 
311 
117 

70 


408 





Index of 


PRODUCTS 
ADVERTISED 
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° 


Drives 
Adjustable Speed 113-115, 292 
331, 340 
Hydraulic 280 
Shaft—Mounted 
Variable Speed 3rd Cover 
344, 435 


Electrical & Electronic Components 
Custom Made (see also Production 
Services) ° evs 419, 


Engineering Services (see also Pro 
duction Services). .85, 86, 277, 372, 
413, 446, 466, 
Engines 54.55, 86, 247, 291, 481, 
Engravers 
Expanded Metals 


Extrusions 


Metallic 2, 53, Fi, 77, 


417, 474 


Non- Metal 244, 278, 428. 494 


F 
Fabricated Plastics (See Plastics 
Fabricated) 


Fabricated Steel see Plate, Fabr 
cated, Sheet Fabricated, Structura 
Forms & Shapes, see Weidments) 


Fastening Methods 87, 132, 343 
432 


Felt 248 
Fibre 
Fibre Glass 


Filters 

Air 

Hydraulic 
Finishing Equipment & Supplies 
Flexible Couplings 128, 366, 487 
Flexible Shafts 332, 
Flow Regulators 


28-29, 57, 112, 299 
403, 407, 459 


Friction Materials 70, 79-82 
Furniture, Eng 


Forgings 


5 


neering Dept l 
414, 423 


G 


Vacuum 
79-82, 100, 


Motor Re- 


Gages, Pressure or 
Gaskets 


Gear Motors see also 
ducers 


2nd Cover, 


65, 122, 128, 306, 
Gears 6, 11, 262, 298, 309, 
415, 483, 498, 

Generators 
469 
469 


nite 


ommets 


Heat Exchange 
Heating Units 
High Temperat 
Hose & Tubing 


Hydraulic Fluids 


Continued on p. 522 
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321 
341 
281 
321 
306 
467 


364 


407 
479 
501 


42 


528 


249 


, 438 


aie 


5x 
530 


295 
520 
512 
431 


367 
471 


457 


69 
448 


3rd Cover 


435 


390 
521 


4x 
490 
490 
508 
456 

41 


77 


May, 1956 


IN ADDITION TO ITS REGULAR LINE of 


precision gears, one ol 


New England’s oldest and ablest gear-engineering organizations is now 


fully equipped to produce fine pitch gears to your own specifications 


Any size and quantity 


any type ol 


basic material, metallic or non- 


metallic. Complete heat-treating facilities. 


Perkins has the equipment, the experience and the craftsmen to satisfy 


all of your custom-made gear requirements 


YOU FURNISH THE SPECIFICATIONS — WE'LL PRODUCE THE GEARS 


PERKINS MAKES: bevel gears, ratchets 
sprockets, ground thread worms 
gears, 
or ground teeth, gear trains and assem- 
blies, speed reducers 


helical 


spiral gears, spur gears-shaved 


* The PERKINS PRECISION SPRING 
COILER is the latest development in the spring 


coiler field and eliminates entirely the use of 
arbors and long set-up time. It is a complete 
self-sufficient machine and enables you to 
make the spring you want when you want it 
—in seconds. The coiler produces any type of 
spring, in any diameter and any pitch with 
this range: Wire sizes .005 to .125. Diameter, 
from 3/32” to 12” and larger. Size of the 
compact coiler is only 7 1/2x16". A POWER 
MODEL is available. Information on request 


PERKINS MACHINE & GEAR CO. 


105 CIRCUIT AVE. 


WEST SPRINGFIELD, MASS. 
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l 
Impellers 
Instruments 
Electrical 
Mechanical 


insulation 


nsulators 


Laminated Metals 


Laminated Plastics 
Laminated) 


Latches 

Leather 

Liquid Level Controls 
Lubricants 


Lubricating Equipment 


M 


Magnesium Alloys 


you can learn about our Magnets 


Marking Machines & T 


DESIGN OPPORTUNITIES __ovis! Forming 


Metal, Pre-finished 


"ce ’ ; —° Moldings 
Ss asy re > TZ YT » lan at act * posi«gi 
It r to get the facts on the many at 1 ve positions eo gi a 
in our design sections. Just fill in and mail the coupon Plastics (see Plastic Parts 
5 J ; 2 Powdered Metal (see Powdered 
below. We will do the rest on a personal an Meta! Parts) 
' -) , Rubber (see Rubber Parts 
strictly confidential basis 
Molybdenum Alloys 
Within a short time you may receive a call, no matter 
‘ . Motor Reducers ((see also Gea 
where you are located in the United States. You will be Motors) 


able to ask questions learn about our attractive salary Motor Starters 36 


levels, the challenges inherent in aircraft engine design, Motors, A-C 
Fractional 3rd Cover, 26-27, 65 
78, 130, 244-245, 325, 338, 356, 365 
. . . . 372, 389, 429, 435, 445, 454, 469, 500 
There's pienty of future here for amoéitious men, Integral 3rd Cover, 26-27, 78 
, ) 90, 116, 244-245, 306, 310, 338, 356 
SO be sure and mati the ct up nt aay. 365, 372, 389, 429, 469, 490, 500 
Sub-Fractional 26-27, 130, 347, 445 


the exceptional opportunities for fast advancement. 


' 
I 
| 
I 
I 
! 
I 
I 
i 
| 
[ 
I 
[ 


SS ee Gs SS SE A EE Ge Ge Ge a = se ae aa ae 
Motors, D-C 
Fractional 26-27, 65, 130, 244-245 
338, 365, 372, 389, 429, 445, 469 
Integral -27, , 244-245, 306, 310 
33 389, 429, 469, 490 
Sub-Fractional 26-27, 130, 445 


Mr. E. M. Peterson, Dept. 7, Design Employr 
Pratt & Whitney Aireraft, East Hartford, Conn 


I would like to learn more about your openings for product and 
component designers. My experience has been in the following v 4 AT T 
helds 2 
Nuclear Design Aerodynamics Bearings i 
Compressors Hydraulics Piping 
Turbines Gears Controls 
Structures Valves Test Equipment 
Afterburners and Heat Exchangers Test Rigs 
Related Equipment and Combustion Problems 


Total years Mechanical Design experience & { R n A ' T 
You can reach me at Most convenient 


home telephone 


Motors, Hydraulic 58.59. 75. 121, 280 
281, 346, 387, 418, 426, 447 


N 
Name Plates 


kel All 
hours for receiving calle are between and - Nicke oys 
cos Nickel Silver 

NAME Nuts 12, 22-23, 45, 64, 87, 132 
399, 432, 448, 472, 492 


Cc 


EAST HARTFORD 8 CONNECTICUT 
HOME ADDRESS 


CITY 


Pose eratesarss ater ee 


»* 
ah 





Index of 


PRODUCTS | 


ADVERTISED 
in This leowe _ MEANS ANYTHING 


P 
| Be 


Pencils 
Perforated Metals 
Phospher Bronze 
Phctographic Equipment 
Fiim 
Paper 


Pillow Blocks 


Pilot Lights HELP MAKE 


Pins 


= | ROPERS 
Plastic Film DEPENDABLE 


Plastic Parts 246, 260, 312 
398, 411, 419, 455, 461 


Plastics 18-19, 33-34, 79-82, 
246, 353, 362, 383, 398, 409 


Plastics Fabr e 246 


Plastics Laminated 

Plates 

Plates, Clutch 282 
vous 394 
Porcelain 504 
Potentiometers 258 


Powdered Metal! Parts 4, 40-41, 79-82 
124, 275, 337, 422 

Power Packs 
Hydraulic 333, 447 


Pressure Switches 464 


Production Machines & Processes 1 — 
339, 371, 411, hed Liquid enters Is carried between Is forced into the 
4 the pump the teeth discharge line 
Production Services (see also Engi- 
neering Services) 85, 319, 419, Sad eo ME ee Re » pS ES DEES Sh, 
521, . 


abe ipaatimac diaeaia SMOOTH AND QUIET FLOW... 


Pulleys 


iin - EQUAL EFFICIENCY IN EITHER DIRECTION 


Air | 
Liquid 58-59, 75, ’ HOW IT OPERATES — The unmeshing of the gears produces a 
280-281, 315, 333, 346, 348, 368, 
387, 418, 426, 447, 468, 484 2 vacuum, drawing the liquid into the tooth spaces. The liquid is 
Vacuum 
carried between the teeth and case to the opposite side of the 


pump. The meshing of the gears forces the liquid into the dis- 
charge line. This is a positive displacement pump. The Roper 
Racks 


principle is simple in design. It has only two moving parts — 
Radioactive Sources & Materials 


equal size pumping gears — operating in a case with proper 


Rams 
amount of clearance to promote high efficiency and long life. 
Ratchets 


Recorders ; GEO. D. ROPER CORPORATION 375 Blackhawk Park Ave., Rockford, Ill. 


Rectifiers 


Regulators 
Hydraulic 333, ail 
Pneumatic 272-273, «I DESIGN 
Relays. .92-93, 107, 216, 267-268, 284, ENGINEERING BOOTH 426 
313, 328, 433, 451, 460, convention na SHOW 


PRN ADELPHIA 


Continued on p. 524 RA 0 
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OUTSTANDING PERFORMANCE 


Have made Durakool Tilt-Switches and 
Timer-Relays the Recognized Standard 
of Industry 


Now celebrating its 20th year, Durakool, Inc., is proud of the 
many records of achievement set by its mercury tilt-switches and 
timer relays. 

The basic “Sealed under pressurized hydrogen” principle has been 
proved on thousands of applications. So successful have they been 
that they are now the accepted standard of the industry: 


Millions of contacts or cycles without faltering 
Outlasts the normal equipment life 


Trouble free under every practical tempera- 
ture or humidity condition. 


The tougher the assignment, the more Dura- 
kools stand out. 


For detailed information about your exact application 
WRITE TODAY. 


DURAKOOL, INC. 
ELKHART, INDIANA, U.S.A. © 700 WESTON RD., TORONTO 9, CANADA 


WT Cy) 


VISIT OUR BOOTH NO. 520 AT THE DESIGN ENGINEERING SHOW 
PHILADELPHIA, MAY 14-17 


Index of 
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Release Agents 
Reproduction Equipment 
Reproduction Supplies 
Resins 383, 392, 
Resistors ° 267 -268, 
Retaining Rings 83, 381, 
Revolving Joints 
Rheostats 267 - 268, 
Rings & Loops 
Rivets ‘ Si, Diao 2 
Rod Ends 56, 
Rods 
Metallic 407 
Non-Metallic 476, 
Rolls 


Rubber 2nd Cover, 105, 109, 
278, 290 


Rubber-Bonded-to-Meta 


Rubber Parts 2nd Cover, 79-82, 
287, 314, 457, 494 


Rust Proofing 8, 277 


Scales 


crew Fasteners 


Ss 
Screw Machine Parts 
S 


Screws 45, 72. 96 
352, 404 


Screw Thread Inserts 

Sealants 

Seals 2nd Cover, 32, 237 
388, 397, 411, 420 

Servomechanism Components 

Shapes & Shells Deep Drawn 

Shapes, Rolled Formed 52-53 

Sheaves 


Sheets 
Metal 10, 57, 71, 269, 452 
Plastic 116, 391, 410, 476 
Silicone Rubber 35, 63 
Silicones 35. 101 

Slides 
Solenoids 113-115, 286, 434 
Speciality Fasteners Pipe Hangers 

Special Cold Headed Parts, et« 

50, 87, 132, 229, 242, 270, 277, 334, 
448, 472, 486 


Speed Reducers 47, 73, 298, 340 
435, 
Spinning 
Splines 385, 
Springs 24-25, 369, 424, 
460, 496, 
Sprockets 13, 285, 432, 483, 
Stampings 52-53, 77. 254, 265 
343, 367, 419, 498, 
Steel 
Alloy 20-21, 22-23, 127, 
308, 320, 329, 348 
Carbon 239, 308, 329 
Coated 239. 308, 
Stainless 4th Cover. 10, 42, 71, 
99, 104, 239, 320, 345, 476, 
Textured 
Tool 104, 127 


Str ainers 
Strip, Plastic 


Strip, Metallic c , 239, 241, 269 
329, 452, 463 


Product Engineering — May, 1956 





index of 


PRODUCTS 
ADVERTISED 


In This Issue 
. 


Structural Forms & Shapes 
Studs 
Subcontracting Ser 


Switches ; ] 110-111, 335 
4 466, 478 


Tables, Dial-Feed 
Tantalum & Tantals 
Terminals & Tern 
Testing Mact 
Thermistors 


Thermostats 


Vv 


Air 1, 218, 240-241 
279. 33 456 


Hydraul 121 


315, 333, 346 
484 
Solenoid 240 
Vibration Mountings 


Vibratory Equipment 


w 

Washers 
Washers (see Packing: 
Welding 

Equipment 

Nuts 

Supplies 
Weldments 
Wheels 
Whiteprinting Equ 
Wire 
Wire Cloth 
Wire Forming 


Wiring Devices 


Zinc Coated Strip 
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SECTIONAL — Simplest 
weove, for light loods 
where low initio! cost is 
desired 


BALANCED—High tensile 
strength, low ultimate cost 
belting for operation up t 


designed for straight travel 


' 
ROD-REINFORCED — 
Highest tensile strengt 


AN 
CVV 


DUPLEX — 


Ai 


is 
‘ 


DOUBLE BALANCED— 

A widely used weove con 

bining open mesh of B 
id med 


temperature applications 
MULTI-STRAND 
corDUROY 


INTERWOVEN 


How to select 
WOVEN WIRE 
CONVEYOR BELTS 


for Continuous Processing 














As you know, woven wire conveyor belts 
widely used for combining movement with proces 
in many continuous operations —heat treating 
parts; washing, blanching and freezing food 
ucts: annealing and decorating 
chemi 


ind curing 


However tnere 18 no 
Lior lital I r al processes 
Delt urtact ne exceptional stre! 
corrosion resistance Chat’s why Cambri 
basic weaves avaliable I s; shown here 
port if na teristi 
he st three 
lations requiring exce 


ind dense mes I \ y sma 


There ire actor that g 
selection of h size and metal o 
which the belt will be woven. Among the 
weight and shape of product to be handled 
tures to which belt will be subjected; presence 
or corrosive conditions. Even after these hav 
decided, overall belt construction must be de 
to meet individual requirements — type of drive 
vage, support and special surface attachments 1 


be selected 


You can see, then, that designing for continuous 
processing with woven wire conveyor belts is not a 
simple “nuts and bolts’’ job. Ramifications build up 
rapidly to demand the service of a specialist. That's 
why Cambridge maintains a staff of competent Field 
Engineers to help you select the Woven Wire Con 
veyor Belt to make your installation most efficient 
You can rely on the experience of these engineers to 
specify just the right belt for you. In addition, they 
are thoroughly familiar with basic conveyor design 
For the name of your nearest Cambridge Field 
Engineer, look under “Belting, Mechanical” in your 
classified telephone book. Or, write direct. Also ask 
for 130-page Reference Manual of specifications and 


design information 


THE CAMBRIDGE WIRE CLOTH COMPANY, 
DEPT. P, CAMBRIDGE 5, MARYLAND. 





WILL 
MIL-SPEC MOUNTS 
WORK 
when you need protection most 
— at steep-angle attitudes ? 


(FN } 


ALL-ANGL © 


D ISOLATORS 


give vital in-flight reliability protection 


Sure, you can meet the specification with a mount that only has 
to work at a 10-degree tilt. But what happens when the aircraft climbs 
at steep angles or goes into a 90-degree turn or dive? 

That’s where you need ALL-ANGL Barrymount® Isolators. You 
can mount ’em and fly ‘em at any cock-eyed angle you choose. And they 
give the same sure protection to vital instruments and controls from 
take-off through every twist, turn, and dive of the aircraft's most violent 
maneuvers. These curves show why. 











Write now for data sheets AA-0-1 containing detailed performance 


data. And remember — when your problem is protection thru every 
flight attitude, your answer is ALL-ANGL Barry Mounts. For recom- 
mendations, call your nearest Barry Sales Representative. 
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Multiply these case histories a thou- 
sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our customers in the course of a 
year 

Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don’t forget that we are 
not limited to “stock” sizes. These 
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specialty supplier —can show 
you substantial savings, better 
deliveries and no-charge assis- 
tance at all times. 

Proof? Send us your specifica- 
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John Hassall, Inc., P. O. Box 
2233, Westbury, Long Island, 

New York. 


NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 





INDEX TO 
ADVERTISERS 


Continued from Pg. 527 


G 

Galland-Henning, Nopak Div 
Garlock Packing Co. 
Garrett Co., Inc., George K 
Gates Rubber Co. 
Gatti, Inc., Aurele M 
Gear Specialties, inc 
General Aniline & Film Corp 

Ozalid Div. 
General Dynamics Corp., 

Electro Dynamics Div 
General Electric Co., 

Apparatus Dept 76, 113-115 
General Electric Co., 

Chemical Div. (Silicone 
General Industries Co 
General Mills, Inc., Mechanica! Div 
Genera! Plate Div., 

Metals & Controls Corp 
Gerotor May Corp. 
Gibson Electric Co 
Gits Bros. Mfg. Co 
Gleason Works 
Goodrich Co., B. F 
Grant Pulley & Hardware 
Great Lakes Screw Corr 
Gries Reproducer Corp 
Grip Nut Co 
Grotnes Machine Works 
H 
mpden Brass & A 
andy & Warman 
anna Engineering W 
annifin Corp 
ansen Mfg. Co 
arper Co H. M 
irrington & King Perf 
art Mfg. Co 
artford Stee! Ball C 
arvey Aluminum Sales 
assall. inc., John 
aydon Cc A. W 
aydon Mfg. Co., In 
Haynes Stellite Co Div 
Union Carbide & Cart 

Cc 


Pe PPP SPE ES TS 


Hein -- 
He d Gage Div Amer 
& Cable Co., Ine 
Coil Corp 
ird Corp 
Hoffman Engineering Co 
Hoke Inc 
H¢ Krome Screw Corr 
Houghton & Co — o 
Howell Electric Motors C 
Hunter Spring Co 
Hunt Machine Co., Rodney 
Hyatt Bearings Div 
General Motors Corp 


1-T-E Circuit Breaker Co 
Transformer & Rectifiers Div 
International Harvester Co 
Industrial Power Div 
International Nickel Co., Inc 
International Packings Corp 
Graton & Knight Co 
International Rectifier Corp 


J 


Jack & Heintz, Inc 

Jeffrey Mfg. Co. 

Johnson Machine Co., Carlyle 
Jones & Laughlin Steel Corp 


K 

Kaiser Aluminum & Chemica 

Corp ° 264.265 
Kalamazoo Div., N Y Airbrake 

Co. - 75, 121 
Kato Engineering Co 490 
Kaydon Engineering Corp 227 
Kellogg Switchboard & Supply Co 

Div. of International Telephone & 

Telegraph Corp 328 
Kennametal, iInc., Metalworking Div 66 
Keystone Carbon Co 422 
Kilian Mfg. Corp 504 
Koppers Co., Inc., Chemical Div 97 
Kraiss! Co., Inc 468 
Kurz-Kasch Co. 511 


L 
L.O.F. Glass Fibers C 
Lamb Electric Co 
Lamson & Sessions C 
LaSalle Steel Co. 
Leach & Garner Cx 
Leiman Brothers, Inc 
Librascope, inc 
Lincoln Electric Co 


Product Engineering 





INDEX TO 
ADVERTISERS 


Linear, inc 

Linemaster Switch Corp 

Link Aviatior 

Link-Belt Cc 

Livermont, inc 

Logansport Machine Co., inc 

Long Manufacturing Div 
Borg-Warner Corp 

Lovejoy Flexible Coupling C 

Lukens Steel Co 


M 


McGill Mfg. Co., Inc 
McGraw-Hill Book Co 
McLouth Steel Corp 
Maas & Waldstein Co 
Madison-Kipp Corp. 
Magnesium Co. of America 
Magnetic Amplifiers, inc 
Mahon Co., R. C. 
Mallory & Co., Inc., P. R 
Manhattan Rubber Co 
Manheim Mfg. & Belting Co 
Marble-Card Electric Co 
Marbon Chemical Div., 

Borg-Warner Corp. 

Marsh instrument Co 
Massachusetts Gear & Tool 
Master Electric Co 

Matthews & Co., Inc., Jas. H 
Mayline Co 

Mead Specialities Co 
Mechanical Air Controls, Inc 
Mercury Clutch Div., 

Automatic Steel Products 
Merkle-Korff Gear Co 
Metals & Controls Corp., 

General Plate Div 
Metals & Controls Corp., 

Spencer Thermostat Div 
Michigan Tool Co., 

Cone Drive Gears Div 
Michigan Tool Co., Machines Div 
Micro Switch Div., Minneapolis- 

Honeywell Regulator Co 110- 
Midland Steel Products Co 
Milford Rivet & Machine Co., The 
Miller Fluid Power Div., 

Flick-Ready Corp. 

Miniature Precision Bearings, Inc 
Minneapolis Honeywell Regulator Co., 

Industrial Div. 

Minnesota Mining & Mfg. Co 
Minnesota Rubber & Gasket Co 
Monsanto Chemical Co 
Monsanto Chemical Co., Organic 
Moraine Products Div., 

General Motors Corp 
Morse Chain Co 
Mosinee Paper Millis Co. 

Mueller Brass Co. 


N 


National Cash Register Co 
National Lock Co. 
National Lock Washer Co.... 
National Machine Products Co. 
National Motor Bearing Co., Inc. 
National Screw & Mfg. Co 
National-Standard Co ; 
National Tube Div., U. S. Steel Corp 
71, 


National Vulcanized Fibre Co 
Newark Wire Cloth Co. 
New Departure Div., 
General Motors Corp. 
New Hermes Engraving Co 
New York Air Brake Co., The 75, 
New York Belting & Packing Co. 
(Gilmer Timing Belt Div.) 
Nicholson & Co., W. H...... . 
Norgren Co., C. A owe 272- 
North American Aviation Inc., 
Rocketdyne Div 
Northrop Aircraft, Inc 


° 
Ohio Seamiess Tube Div. of 
Copperweld Steel Co ne 
Ohmite Mfg. Co 
Onan & Sons, inc., D. W. 
Ortman-Milier Machine Co 


P 


Painut Co 
Parker Appliance Co 
Parker-Kalon Div., General 
American Transportation Corp..96, 
Parker Rust Proof Co. . o* 
Parker Stamp Works, Inc... 
Pass & Seymour, inc. 
Peerless Electric Co., 
Fan & Blower Div. . 
Peerless Electric Co., Motor Div. 


(Continued on Pg. 530) 


Product Engineering — May, 1956 


\ 


-65 to +275 F. hydraulic problems 





96, - 
s9 


solved by new 


e Parker now offers new synthetic- 
rubber O-rings for —65° to +-275°F. 
aircraft hydraulic service, which en- 
tails unusually rigid functional and 
physical requirements. 

This represents another example of 
the wide range of O-ring sealing re- 
quirements met through development 
of superior Parker compounds. 

If you have a tough O-ring require- 
ment, call in Parker to get exactly the 
right O-ring and gland design for 
your specific application. Write for 
new O-ring Size Catalog 5701. 
Bonded Stock. Parker is the only 


Por 


Parker 0-rings 


source for Bonded Stock of the new 
MS-28784 hydraulic service O-rings. 
Also, of MS-29512, MS-29513, AN- 
6227B, AN-6230B, and AN-6290 O- 
rings. Bonded Stock cartons, bearing 
the government inspection stamp, are 
sealed with a tape so that contents are 
inaccessible without destruction of the 
seal. Bonded Stock eliminates the 
nuisance of affidavits and certifications. 


RUBBER PRODUCTS DIVISION 
Section 515 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 So. Eastern Ave., Los Angeles, Calif. 


ker 


Hydraulic and fluid 
system components 
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Sandusky Foundry & Machine Co... 
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Sewall Mfg. Co., E. B. 

Shakeproof Div. of Illinois Tool Works 

32 


Sharon Steel Corp. 

Shenango Penn Mold Co. 

Sier-Bath Gear & Pump Co., Inc., 
Gear Div. 


! = j ar- 
FIRST in the 5 field of filtering Semeone Oiv., van Coase © Ser 


with an even finer degree of filtration ence in solving filtration problems 


Simmons Fastener Corp. . = 
Society of the Plastics Industry, Inc.. 
South Chester Corp., Southco Div. 
Southington Hardware Mfg. Co. 
Southwest Products Co 
Spaulding Fibre Co., Inc.. 
Spencer Thermostat Div., 

Metals & Controls Corp. 
Sperry Products, Inc. 
Spincraft, Inc. , 
Square D Co. 
Stackpole Carbon Co. 
Stalwart Rubber Co. 
Standard Pressed Steel Co. 
Sterling Bolt Co. : 
Sterling Electric Motors, Inc 
Stevens Mfg. = 
Stewart Corp., F. Ww. 
Stewart Die vnnony an Div., 

or 


Dept. D12-529 Purolator Products, Inc., 970 New Brunswick Ave., Rahway, N. J. 
Please send me the following filter information 


Purolator's new ‘Filtration Manual for Designers 
I'm enclosing 25¢ to cover postage and handling 
Enclosed is a description of our filter problem. How should we solve it? 
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WHAT’S YOUR CLAMPING PROBLEM? 


WITTEK 
HAS THE ANSWER 


Here is a selection from among the 


many different types ind sizes of hose 
lamps designed and manufactured by 


Wirtek. WI! I hose connect 
ing problem, it’s asafe bet that WITTEK 


leader for over a quarter century) has 
the « ract type and S1zé clamp to do the 
job right! Let WitTek help solve your 
clamping problems. Write today 


EQUIPMENT 3 WITTEK MANUFACTURING COMPANY 
: 4338 West 24th Place « Chicago 23, Illinois 





THE Y-4 PERISCOPE BOMBSIGHT used in B-47 Stratojets has 


3,433 parts, nearly 2,000 of them 


in this head-end assembly alone. General 


Mills manufactures this precision instrument in quantity under a USAF 


prime contract. 
i 


No need to swamp your staff with piece part and assembly problems... 


Let General Mills supply the whole package 


Eliminate the thousands of detail problems in- 
volved in turning out complete electro-mechanical 


assemblies—and save money, too! 


The Mechanical Division of General Mills is 
ready to manufacture or purchase component 
parts, assemble to your requirements, and deliver 
assemblies performance-tested to rigid Government 
standards—on time. We have the experience and 


equipment required to take over the complete job. 
The highest precision standards are maintained in 
engineering, manufacture, quality control, packag- 
ing and accounting. 


LET US BID on your requirements. Write, wire 
or phone: Dept. PE-3, Mechanical Division of 
General Mills, Inc., 1620 Central Ave., Minneapolis 
13, Minn. STerling 9-8811. 


Job opportunities available for creative engineers. Work closely with outstanding men on interesting projects. 
J & : é & pro) 


MECHANICAL Division oF General Mills 
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What are your power drive requirements? Here 
at Master, with the widest selection in the nation 
to choose from, you're sure to fill your needs 
quickest and best. 

Neec something special in gear reduction— 
electric brakes fluid 
drive or special mounting? Or would some of 
our standard models (1% to 400 H.P.) fill the 
bill? You'll find the answer here! And remember, 
all Master components are engineered to form 
combinations of units in one streamlined, 
pact package of efficiency. Name your need and 
the name that fills it is Master—for greater sal- 
ability of motor driven products; for increased 
productivity of plant equipment. 


variable speed operation 


com- 


Motor Ratings.1%4 to 400 H.P 
quencies 


All phases, voltages and fre- 
Motor Types... Squirrel cage, slip ring, synchronous, repul- 
sion-start induction, capacitor, direct current. 
Construction _..Open, enclosed, splash-proof, fan-cooled, ex- 
plosion-proof, special purpose. 

Speeds Single speed, multi-speed, and variable speed. 
Installation Horizontal or vertical, with or without flanges 
and other features. 

Power Drive 
Features 


Electric brakes (2 types)— 5 types of gear 
reduction up to 432 to 1 ratio. Mechanically 
and electronically-controlled variable 
units—fluid drives—every type of mounting. 
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ELECTRIC COMPANY 
DAYTON 1, OHIO 





Standard Motors — 


Parallel Shaft Gearmotors 
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Right-Angle Shaft Gearmotors 
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Unibrake Motors 


Speedrangers 





Ve to 400 H.P 





You mean what you say, when 
you say “TIMKEN” 


F you are content with just any old kind of 





tapered roller bearing, steel or rock bit, of 
course you don’t specify “Timken By the same 
token, when you want highest quality you don’t 
specify anything dwt “Timken To make sure 
you get what you want—to safeguard your repu- 
tation and ours--we stamp “Timken” on every 
product we make. When you say “Timken” we 
know you mean a product made by the Timken 
Company . . . because, as everyone is aware, 
“Timken” is a trade-mark, not just a type of 
product. 

When you purchase tapered roller bearings, 
alloy steel bars, seamless steel tubing or remov- 
able rock bits, alwavs look for this famous legal 
identification. When you see it, you know there 
are over 55 years of experience behin iit. When 
you say it, you're saying exactly what you mean: 
‘I want the best.”” The Timken Roller Bearing 
Company, Canton 6, Ohio. ¢ anadian plant: St. 


Thomas, Ontario. Cable address TIMROSCO”,. 


TAPERED ROLLER BEARINGS + REMOVABLE ROCK BITS «+ FINE ALLOY STEELS 





